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1.  STRUCTURAL  MODELING 


1.1  INTRODUCTION 

NASTRAN  embodies  a lumped  element  approach,  wherein  the  distributed  physical  properties  of 
a structure  are  represented  by  a model  consisting  of  a finite  number  of  Idealized  substructures 
or  elements  that  are  Interconnected  at  a finite  number  of  grid  points,  to  which  loads  are  applied. 
All  Input  and  output  data  pertain  to  the  Idealized  structural  model.  The  major  steps  in  the 
definition  and  loading  of  a structural  model  are  Indicated  in  Figure  1. 

As  Indicated  1 ri  Figure  1,  the  grid  point  definition  forms  the  basic  framework  for  the 
structural  model.  All  other  parts  of  the  structural  model  are  referenced  either  directly  or 
Indirectly  to  the  grid  points. 

Two  general  types  of  grid  points  are  used  in  defining  the  structural  model.  They  are: 

1.  Geometric  grid  point  - a point  In  three-dimensional  space  at  which  three  components  of 
translation  and  three  components  of  rotation  are  defined.  The  coordinates  of  each 
grid  point  are  specified  by  the  user. 

2.  Scalar  point  - a point  In  vector  space  at  which  one  degree  of  freedom  Is  defined. 

Scalar  points  can  be  coupled  to  geometric  grid  points  by  means  of  scalar  elements  and 
by  constraint  relationships. 

The  structural  element  is  a convenient  means  for  specifying  many  of  the  properties  of  the 
structure,  including  material  properties,  mass  distribution  and  some  types  of  applied  loads.  In 
static  analysis  by  the  displacement  method,  stiffness  properties  are  input  exclusively  by  means 
of  structural  elements.  Mass  properties  (used  in  the  generation  of  gravity  and  inertia  loads) 
are  Input  either  as  properties  of  structural  elements  or  as  properties  of  grid  points.  In 
dynamic  analysis,  mass,  damping,  and  stiffness  properties  may  be  input  either  as  the  properties 
of  structural  elements  or  as  the  properties  of  grid  points  (direct  input  matrices). 

Structural  elements  are  defined  on  connection  cards  by  referencing  grid  points,  as  indicated 
on  Figure  1.  In  a few  cases,  all  of  the  information  required  to  generate  the  structural  matrices 
for  the  element  is  given  on  the  connection  card.  In  most  cases  the  connection  card  refers  to  a 
property  card,  on  which  the  cross-sectional  properties  of  the  element  are  given.  The  property 
card  in  turn  refers  to  a material  card  which  gives  the  material  properties.  If  some  of  the 
material  properties  are  stress  dependent  or  temperature  dependent,  a further  reference  is  made 
to  tables  for  this  Information. 

Various  kinds  of  constraints  can  be  applied  to  the  grid  points.  Single-point  constraints 
are  used  to  specify  boundary  conditions,  including  enforced  displacements  of  grid  points. 
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Multipoint  constraints  and  rigid  elements  are  used  to  specify  linear  relationships  among  selected 
degrees  of  freedom.  Omitted  points  are  used  as  a tool  in  matrix  partitioning  and  for  reducing 
the  number  of  degrees  of  freedom  used  in  <tynamic  analysis.  Free-body  supports  are  used  to  re- 
move stress-free  notions  in  static  analysis  and  to  evaluate  the  free-body  inertia  pooperties 
of  the  structural  model. 

Static  loads  may  be  applied  to  the  structural  model  by  concentrated  loads  at  grid  points, 
pressure  loads  on  surfaces,  or  indirectly,  by  means  of  the  mass  and  thermal  expansion  properties 
of  structural  elements  are  enforced  deformations  of  one-dimensional  structural  elements.  Due  to 
the  great  variety  of  possible  sources  for  dynamic  loading,  only  general  forms  of  loads  are 
provided  to  the  user  in  dynamic  nulysls. 

The  following  sections  describe  the  general  procedures  for  defining  structural  models. 
Detailed  instructions  for  each  of  the  bulk  data  cards  and  case  control  cards  are  given  in  Section 
2.  Additional  information  on  the  case  control  cards  and  use  of  parameters  is  given  for  each 
rigid  format  in  Section  3. 
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INTRODUCTION 


Figure  1,  Structural  model. 
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1.3.4  Shear  Panels  and  Twist  Panels 

The  shear  panel  Is  defined  with  a CSHEAR  card  and  Its  properties  with  a PSHEAR  card.  A shear 
panel  Is  a two-dimensional  structural  element  that  resists  the  action  of  tangential  forces  applied 
to  its  edges,  but  does  not  resist  the  action  of  normal  forces.  The  structural  and  ncnstructural 
mass  of  the  shear  panel  are  lumped  at  the  connected  grid  points.  Details  of  the  shear  panel 
element  are  discussed  in  Section  5.3  of  the  Theoretical  Manual. 

The  element  coordinate  system  for  a shear  panel  Is  shown  In  Figure  3a.  The  Integers  1,  2,3, 
and  4 refer  to  the  order  of  the  connected  grid  points  on  the  CSHEAR  card.  The  element  forces  are 
output  on  request  in  either  the  real  or  complex  form.  The  positive  directions  for  these  forces 
are  indicated  in  Figure  3b.  These  forces  consist  of  the  forces  applied  to  the  element  at  the 
corners  in  the  direction  of  the  sides,  kick  forces  at  the  corners  In  a direction  normal  to  the  plane 
formed  by  the  two  adjacent  edges,  and  "shear  flows"  (force  per  unit  length)  along  the  four  edges. 

The  shear  stresses  are  calculated  at  the  comers  in  skewed  coordinates  parallel  to  the  exterior 
edges.  The  average  of  the  four  corner  stresses  and  the  maximum  stress  are  output  on  request  In 
either  the  real  or  complex  form.  A margin  of  safety  is  also  output  when  the  stresses  are  real. 

The  twist  panel  performs  the  same  function  for  bending  action  that  the  shear  panel  performs 
for  membrane  action.  The  twist  panel  Is  defined  with  a CTWIST  card  and  its  properties  with  a 
PTWIST  card.  In  calculating  the  stiffness  matrix,  a twist  panel  is  assumed  to  be  solid.  For 
built-up  panels,  the  thickness  in  the  PTWIST  .card  must  be  adjusted  to  give  the  correct  moment  of 
inertia  of  the  cross-section.  If  mass  calculations  are  being  made,  the  density  will  also  have  to 
be  adjusted  on  a MAT!  card.  The  element  coordinate  system  and  directions  for  positive  forces  are 
shown  in  Figure  4.  Stress  recovery  is  similar  to  that  for  shear  panels. 

1.3.5  Plate  and  Membrane  Elements 

NASTRAN  includes  two  different  shapes  of  plate  and  membrane  elements  (triangular  and  quadrl 
lateral)  and  two  different  stress  systems  (inplane  and  bending)  which  are  uncoupled.  There  are 
different  forms  of  elements  available  that  are  defined  by  connection  cards  as  follows: 

1.  Plate  (Bending)  Elements 

a.  CTRBSC  - basic  unit  from  which  the  bending  properties  of  the  other  plate  elements  are 
formed. 

b.  CTRPLT  - triangular  element  with  zero  inplane  stiffness  and  finite  bending  stiffness. 
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c.  CTRPLT1  - t higher  order  triangular  element  with  zero  Inplane  stiffness  and  finite 
bending  stiffness.  Uses  qulntlc  polynomial  representation  for  transverse  displace- 
ments and  bilinear  variation  for  temperature  and  thickness. 

d.  CQDPLT  • quadrilateral  element  with  zero  Inplane  stiffness  and  finite  bending  stiffness. 

2.  Membrane  (Inplane)  Elements 

a.  CTRMEM  - triangular  element  wltit  finite  Inplane  stiffness  and  zero  bending  stiffness. 

b.  CTRIM6  - triangular  element  with  finite  Inplane  stiffness  and  zero  bending  stiffness. 
Uses  quadratic  polynomial  representation  for  membrane  displacements  and  bilinear  varia- 
tion for  temperature  and  thickness. 

c.  CQDMEM  - quadrilateral  element  consisting  of  four  overlapping  CTRMEM  elements. 

d.  CQDMEM1  - an  Isoparametric  quadrilateral  membrane  element. 

e.  CQWCM2  - a quadrilateral  membrane  element  consisting  of  four  nonoverlapping  CTRMEM 
elements. 

3.  Plate  and  Membrane  Elements 

a.  CTRIA1  • triangular  element  with  both  Inplane  and  bending  stiffness.  It  Is  designed 
for  sandwich  plates  which  can  have  different  materials  referenced  for  membrane, 
bending  and  transverse  shear  properties. 

b.  CTRIA2  - triangular  element  with  both  Inplane  and  bending  stiffness  that  assumes  a 
solid  homogeneous  cross-section. 

c.  CQUAD1  - quadrilateral  element  with  both  Inplane  and  bending  stiffness.  It  Is  de- 
signed for  sandwich  plates  which  can  have  different  materials  referenced  for  membrane, 
bending  and  transverse  shear  properties. 

d.  CQUAD2  - quadrilateral  element  with  both  Inplane  and  bending  stiffness  that  assumes  a 
solid  homogeneous  cross-section. 

Theoretical  aspects  of  these  elements  are  treated  In  Section  5.8  of  the  Theoretical  Manual. 

The  properties  for  the  above  elements  are  defined  on  their  associated  Pxxxxxx  cards  (PTRBSC, 
PTRPLT,  etc.).  All  of  the  properties  of  the  elements  are  assumed  uniform  over  their  surfaces 
except  the  CTRIM6  and  CTRPLT1.  Anisotropic  material  may  be  specified  for  all  these  elements. 
Transverse  shear  flexibility  may  be  Included  for  all  bending  elements  on  an  optional  basis,  ex- 
cept for  homogeneous  elements  (CTRIA2  and  CQUAD2),  where  this  effect  Is  automatically  Included. 
Structural  mass  Is  calculated  only  for  elements  that  specify  a membrarz  thickness  and  is  based 
only  on  the  membrane  thickness.  Nonstructural  mass  can  be  specified  for  all  plate  elements, 
except  the  basic  bending  triangle.  Only  lumped  mass  procedures  are  used  for  mertbrane  elements. 
Coupled  mass  procedures  may  be  requested  for  elements  that  Include  bending  stiffness  with  the 
PARAM  card  C0UPMASS  (see  PARAM  bulk  data  card).  Differential  stiffness  matrices  are  generated 
for  the  following  elements:  CTRMEM,  CTRIA1 , CTRIA2.  CQDMEM,  CQUAD1 , CQUAD2.  The  following  elements 
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may  have  nonlinear  material  characteristics  In  Piecewise  Linear  Analysis:  CTRfO,  CTRIA1,  CTRIA2, 
CQDMEM,  CQUAD1 , CQUAD2. 

The  element  coordinate  systems  for  the  triangular  and  quadrilateral  elements  are  shown  In 
Figure  5.  The  Integers  1,  2,  3,  and  4 refer  to  the  order  of  the  connected  grid  points  on  the 
connection  cards  defining  the  elements.  A similar  connection  scheme  for  elements  with  mid-side 
grid  points  would  be  defined  by  six  Integers  on  the  connection  card.  The  angle  0 Is  the  orientation 
angle  for  anisotropic  materials. 

Average  values  of  element  forces  are  calculated  for  all  plate  elements  (except  the  CTRPLT1) 
having  a finite  bending  stiffness.  The  element  forces  for  the  CTRPLT1  are  calculated  at  the 
corners  and  centroid  of  the  element.  The  positive  directions  for  plate  element  forces  In  the 
element  coordinate  system  are  shown  In  Figure  6a.  The  following  element  forces  per  unit  of  length, 
either  real  or  complex,  re  output  on  request: 

1.  Bending  moments  on  the  x and  y faces. 

2.  Twisting  moment. 

3.  Shear  forces  on  the  x and  y faces. 

The  CQDMEM2  Is  the  only  membrane  element  for  which  element  forces  are  calculated.  The 
positive  directions  for  these  forces  are  shown  In  Figure  3b,  and  the  force  output  has  the  same 
Interpretation  as  the  force  output  for  the  shear  palen  discussed  previously. 

Average  values  of  the  membrane  stresses  are  calculated  for  the  triangular  and  quadrilateral 
membrane  elements,  with  the  exception  of  the  CQDMEM1  and  CTRIM6  elements.  For  the  CQDMEM1  element. 
In  which  the  stress  field  varies,  the  stresses  are  evaluated  at  the  Intersection  of  diagonals  (In 
a mean  plane  if  the  element  Is  warped.)  For  the  CTRIM6  element,  the  stresses  are  calculated  at  the 
corners  and  centroid  of  the  element.  The  positive  directions  for  the  membrane  stresses  are  shown 
In  Figure  6b.  The  stresses  for  the  CQDMEM2  element  are  calculated  In  the  material  coordinate 
system.  The  material  coordinate  system  is  defined  by  the  material  orientation  angle  on  the  CQD>€M2 
card.  The  stresses  for  all  other  membrane  elements  are  calculated  In  the  element  coordinate  system. 
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The  following  real  menfcrane  stresses  are  output  on  request: 

1.  Normal  stresses  In  the  x and  y directions 

2.  Shear  stress  on  the  x face  In  the  y direction 

3.  Angle  between  the  x-axIs  and  the  major  principal  axis 

4.  Major  and  minor  principal  stresses 

5.  Maximum  shear  stress 

Only  the  normal  stresses  and  shearing  stress  are  available  In  the  complex  form. 

If  an  element  has  bending  stiffness,  the  average  stresses  are  calculated  on  the  two  faces 
of  the  plate  for  homogeneous  plates  and  at  two  specified  points  on  the  cross-section  for  other 
plate  elements.  The  distances  to  the  specified  points  are  given  on  the  property  cards.  The 
positive  directions  for  these  fiber  distances  are  defined  according  to  the  right-hand  sequence  of 
the  grid  points  specified  on  the  connection  card.  These  distances  must  be  nonzero  In  order  to 
obtain  nonzero  stress  output.  The  same  stresses  are  calculated  for  each  of  the  faces  as  are  cal- 
culated for  membrane  elements. 

The  quadrilateral  elements  are  Intended  for  use  when  the  surfaces  are  reasonably  flat  and 
the  geometry  Is  nearly  rectangular.  For  these  conditions,  the  quadrilateral  elements  eliminate 
the  modeling  bias  associated  with  the  use  of  triangular  elements,  and  quadrilaterals  give  more 
accurate  results  for  the  same  mesh  size.  If  the  surfaces  are  highly  warped,  curved  or  swept, 
triangular  elements  should  be  used.  Under  extreme  conditions  quadrilateral  elements  will  give 
results  that  are  considerably  less  accurate  than  triangular  elements  for  the  same  mesh  size. 
Quadrilateral  elements  should  be  kept  as  nearly  square  as  practicable,  as  the  accuracy  tends  to 
deteriorate  as  the  aspect  ratio  of  the  quadrilateral  increases.  Triangular  elements  should  be 
kept  as  nearly  equilateral  as  practicable,  as  the  accuracy  tends  to  deteriorate  as  the  triangles 
become  obtuse  and  as  the  ratio  of  the  longest  to  the  shortest  side  increases. 
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1.3.6  Axltyametrlc  Shall  Eljments 

The  properties  of  axlsymmetrlc  shells  can  be  specified  with  either  of  two  elements,  the  conical 
shell  (C0NEAX)  or  the  toroidal  ring  (T0RDRG).  However,  these  cannot  be  used  together  in  the  same 
model.  Also  available  for  thick  shells  of  revolution  are  the  axlsymmetrlc  solid  elements  (TRIARG, 
TRAPRG,  TRIAAX,  and  TRAPAX)  which  are  described  In  the  next  section.  Thin  shell  (TRSHL)  modeling 
Is  described  In  Section  1.3.12. 

The  properties  of  the  conical  shell  element  are  assumed  to  be  symmetric* I with  respect  to  the 
axis  of  the  shell.  However,  the  loads  and  deflections  need  not  be  axlsymmotrlc,  os  they  are  expand- 
ed In  Fourier  series  with  respect  to  the  axlmuthal  coordinate.  Due  to  symmetry,  the  resulting  load 
and  deformation  systems  for  different  harmonic  orders  are  independent,  a fact  that  results  In  a 
large  time  saving  when  the  use  of  the  conical  shell  element  Is  compared  with  an  equivalent  model 
constructed  from  plate  elements.  Theoretical  aspects  of  the  conical  shell  element  are  treated  In 
Section  5.9  of  the  Theoretical  Manual. 

The  conical  shell  element  may  bo  combined  with  TRIAAX  and  TRAPAX  elements  only.  The 
existence  of  a conical  shell  problem  Is  defined  by  the  AXIC  card.  This  card  also  indicates  the 
nuaber  of  harmonics  desired  In  the  problem  formulation.  Only  a limited  number  of  bulk  data  cards 
are  allowed  vrfien  using  conical  shell  elements.  The  list  of  allowable  cards  is  given  on  the 
AXIC  card  description  In  Section  2.4.2. 

The  geometry  of  a problem  using  the  conical  shell  element  is  described  with  RINGAX  cards 
Instead  of  GRID  cards.  The  RINGAX  cards  describe  concentric  circles  about  the  basic  z-axls,  w,;i. 
their  locations  given  by  radii  and  z-coordinates  as  shown  in  Figure  7.  The  degrees  of  freedom 
defined  by  each  RING,  ( card  are  the  fourler  coefficients  of  the  motion  with  respect  to  angular 
position  around  the  circle.  For  example  the  radial  motion,  ur,  at  any  angle,  $,  is  described 
by  tty!  equation: 

N N , 

u ($)  ■ [ ii.  cosn$  ♦ J u"  sin  n$  , (1) 

n*Q  n*0 

where  u"  and  u£*  are  the  fourler  coefficients  of  radial  KOt1"»>  for  the  n-harmonic.  For  calcula- 
tion purposes  the  series  Is  limited  to  N harmonics  as  defined  by  the  AXIC  card.  Th?  ■ : sum  In 

the  above  equat'en  describes  symmetric  motion  with  respect  to  the  $ - 0 plane.  The  sccc  d sum 
with  the  "starred"  (*)  superscripts  describes  the  antisymmetric  motion.  Thus  each  RINGAX  data 
card  will  produce  six  times  (N+l)  degrees  of  freedom  for  each  series. 


1.3-8  (12/31/77) 


Based  on  the  original  Microfiche,  multiple  pages  appear  to  be 

missing  from  this  document 


STRUCTURAL  ELEMENTS 


3.  Angle  between  the  u-axis  and  the  major  principal  axis 

4.  Major  and  minor  principal  stresses 

5.  Maximum  shear  stress 

The  coordinate  system  for  the  toroidal  ring  Is  shown  In  Figure  8.  This  cylindrical  coordinate 
system  Is  Implied  by  the  use  of  the  toroidal  element,  and  hence,  no  explicit  definition  Is  required. 
The  toroidal  element  may  use  orthotropic  materials.  The  axes  of  orthotropy  are  assumed  to  coin- 
cide with  the  element  coordinate  axes. 

Deformation  behavior  of  the  toroidal  element  Is  described  by  five  degrees  of  freedom  for  each 
of  the  two  grid  ring,  which  It  connects.  The  degrees  of  freedom  In  the  Implicit  coordinate  system 

are: 

1.  u - radial  dis  lacement 

2.  Not  defined  f<.  toroidal  element  (must  be  constrained) 

3.  w • axial  displacement 

4.  w'  ■ slope  In  ^-direction 

■j.  u‘  If  strain  In  C-dlrectlon 

. 2 

w"  ■ curvature  in  z£-plane 

The  displacements  u and  w are  In  the  bade  coordinate  system,  and  hence  can  be  expressed  in  other 
Vital  coordinate  systems  if  desired.  However,  the  quantities  u',  w'  and  w"  are  always  in  the 
element  coordinate  system,. 

The  toroidal  ring  element  connectivity  Is  defined  with  a CT0RDRG  card  and  Its  properties  with 
a PT0RDRG  card  and,  in  the  limit,  this  element  becomes  a cap  element  (see  Section  5.10  of  the 
Theoretical  Manual).  The  integers  1 and  2 on  Figure  8 refer  to  the  order  of  the  connected  grid 
points  on  the  CT0RDR*  card  The  grid  points  must  lie  In  the  r-z  plane  of  the  basic  coordinate 
sy> Le«i  and  they  must  lio  to  the  right  of  the  axis  of  synmetry.  The  angles  oij  and  atj  In  Figure  8 
are  the  angles  of  c .<  vature  and  are  defined  as  the  angle  measured  In  degrees  from  the  axis  of 
iy'-imei?/  to  a line  which  Is  perpendicular  to  the  tangent  to  the  surface  at  grid  points  1 and  2 
respectively.  For  conic  rings  and  for  cylindrical  rings  aj  • aj  • 90  degrees.  Toroidal 

elements  may  be  connected  to  form  closed  figures  in  the  r~z  plane,  but  slope  discontinuities  are 
not  permitted  at  connection  points. 
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The  following  forces,  evaluated  at  each  end  of  the  toroidal  element,  are  output  on  request: 

1.  Radial  force 

2.  Axial  force 

3.  Meridional  moment 

4.  A general  lied  force  which  corresponds  to  the  w'  degree  of  freedom. 

5.  A generalized  force  which  corresponds  to  the  w"  degree  of  freedom. 

The  first  three  forces  are  referenced  to  the  global  coordinate  system  and  the  two  generalized 
forces  are  referenced  to  the  element  coordinate  system.  For  a definition  of  the  generalized  forces 
see  Section  S.10  of  the  Theoretical  Manual. 

The  following  stresses,  evaluated  at  both  ends  and  the  midspan  of  each  element,  arc  output 
on  request: 

1.  Tangential  membrane  stress  (Force  per  unit  length) 

2.  Circumferential  membrane  stress  (Force  per  unit  length) 

3.  Tangential  bending  stress  (Moment  per  unit  length) 

4.  Circumferential  bending  stress  (Moment  per  unit  length) 

5.  Shearing  stress  (Force  per  unit  length) 

The  positive  directions  for  these  stresses  are  Indicated  In  Figure  9. 

1.3.7  Axlsymmetric  Solid  Elements 

Two  sets  of  elements  are  provided  for  representing  thick  axlsymmetric  shell  and/or  solid 
structures  (see  Section  5.11  of  the  Theoretical  Manual).  The  first  set,  the  triangular  ring 
TRIARG  and  trapezoidal  ring  TRAPRG.  is  restricted  to  axlsynmetrlc  applied  loadings  only.  The 
second  set  is  not  restricted  to  axisymmetric  loadings  and,  like  the  conical  shell  element,  their 
displacements  and  loads  are  represented  by  coefficients  of  a Fourier  series  about  the  circumference. 
These  elements,  the  TR1AA"  and  the  TRAPAX,  also  define  a triangular  ami  a trapezoidal  cross  section 
respectively.  The  eleme'1  of  one  set  may  not  be  used  together  with  elements  of  the  other  set  nor 
with  any  other  elements  except  the  combination  of  TRIAAX  and  TRAPAX  elements  with  the  conical  shell 
element  (C0NEAX). 

The  triangular  and  trapezoidal  ring  elements  may  be  used  for  modeling  axisymmetric  thick- 
walled  structures  of  arbitrary  profile.  In  limiting  case  only  the  TRAPRG  element  may  become 
a solid  core  element. 
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be  made  by  direct  matrix  Input  through  XIG  card*.  The  Information  from  the*e  several  sources 
will  be  sunned  In  the  formation  of  the  final  mas«  matrix. 

1.3. 9. 4 Output  from  the  Grid  Point  Weight  Generator 

The  Grid  Point  Nelqht  Generator  (GPWG)  module  compute*  the  rigid  body  mat*  properties  of  an 
entire  structure  with  respect  to  a user  specified  point  and  with  respect  to  the  center  of  mass. 

Output  from  the  module  Is  requested  by  a PARAM  card  In  the  Bulk  Data  Deck  which  specifies 
from  which  grid  point  mass  computations  are  to  be  referenced.  Optionally,  the  absence  cf  a 
specific  grid  point  automatically  causes  the  origin  of  the  basic  coordinate  system  to  be  utilised 
as  a reference.  The  mass  properties  are  Initially  defined  In  the  basic  coordinate  system. 

Subsequently,  the  mass  properties  are  transformed  to  principal  mass  axes  and  to  principal  Inertia 
axes.  The  actual  printout  1$  composed  of  several  elements.  These  are 

1.  Title  MB  - RIGID  BODY  MASS  MATRIX  IN  BASIC  CMROINATE  SYSTEM  I 

This  Is  the  rigid  body  mass  matrix  of  the  entire  structure  In  the  basic  coordinate  system  j 

with  respect  to  a reference  point  chosen  by  the  analyst. 

2.  Title  S - TRANSFORMATION  MATRIX  FOR  SCALAR  MASS  PARTITION  | j 

1 ! 

S Is  the  transformation  from  the  basic  coordinate  system  to  the  set  of  principal  axes  for  the 
3x3  scalar  mass  partition  of  the  6 x 6 mass  matrix.  The  principal  axes  for  just  the 
scalar  partition  are  known  as  the  principal  mass  axes. 

3.  Title  X-C.G.  Y-C.G.  Z-C.G. 

It  Is  possible  In  NASTRAN  to  assemble  a structural  model  having  different  values  of  mass  in 
each  coordinate  direction  at  a grid  point.  This  can  arise  for  example  assembling  scalar  mass 
components  or  from  omitting  some  components  by  means  of  bar  element  pin  flags.  Consequently 

three  distinct  mass  systems  are  assembled  one  In  each  of  the  three  directions  of  the  principal  j 

1 

mass  axes  (the  S system).  This  third  tabulation  has  five  columns.  The  first  column  lists 
the  axis  direction  in  the  S coordinates.  The  second  column  lists  the  mass  associated  with  the 
appropriate  axis  direction.  The  final  three  columns  list  the  x,  y.and  z coordinate  distances 
from  the  reference  point  to  the  center  of  mass  for  each  of  the  three  mass  systems. 

4.  Title  !(S)  - INERTIAS  RELATIVE  T0  C.G.  | 

This  is  the  3 x 3 mass  moment  of  inertia  partition  wltr  respect  to  the  center  of  gravity  ] 

referred  to  the  principal  mass  axes  (the  S system).  This  is  not  necessarily  a diagonal  matrix 
because  the  determination  of  the  S system  does  not  involve  second  moments.  The  values  of 
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Inertias  at  the  center  of  gravity  are  found  from  the  values  at  the  reference  point  by 

employing  the  parallel  axes  rule. 

5.  Title  I (Q)  - PRINCIPAL  INERTIAS 

The  principal  moments  of  inertia  at  the  center  of  gravity  are  displayed  in  matrix  form  with 

reference  to  the  Q system  of  axes.  The  Q system  is  obtained  from  an  eigenvalue  analysis  of 

the  I(s)  matrix. 

6.  Title  Q - TRANSFORMATION  MATRIX  — I(Q)  - QT*I(S)*Q 

Q is  the  coordinate  transformation  between  the  S axes  and  the  Q axes. 

1.3. 9. 5 Bulk  Data  Cards  for  Mass 

A summary  chart  is  given  in  Table  1 to  help  in  the  selection  of  the  method  of  input  for  a 
given  type  of  mass  information.  Descriptions  of  individual  cards  for  the  entering  of  mass  informat- 
ion into  the  bulk  data  are  listed  here: 

1.  Element  data  from  the  combined  sources  of  C(-),  P(-),  and  MATi  cards  will  automatically 
cause  the  translational  mass  (scalar)  terms  of  the  mass  matrix  to  be  generated,  provided 
a density  value  and/or  a nonstructural  density  factor  is  entered. 

2.  The  MASSi  cards  define  scalar  masses.  CMASSi  cards  define  connections  between  a pair  of 
degrees  of  freedom  (at  either  scalar  or  geometric  grid  points)  or  between  one  degree  of 
freedom  and  ground.  Thus,  f-j  = m(x-j  - X2)  where  x^  may  be  absent.  The  CMASSI  cards 

(i  = 1 through  4)  are  necessary  whenever  scalar  points  are  used.  PMASSi  cards  define 
mass  property  magnitudes.  Other  applications  include  selective  representations  of  inertia 
properties,  such  as  occur  in  shell  theory  where  in-plane  inertia  forces  are  often  ignored. 

3.  The  C0NM2  card  defines  the  properties  of  a solid  body:  m,  its  mass,  x-j , Xg,  x3»  the  three 

coordinates  of  its  center  of  gravity  offset  with  respect  to  the  grid  point,  1^,  *33’ 

its  three  moments  of  inertia  and  I^*  Ijj.  *23’  and  ’ts  three  Products  of  inertia,  all 
with  respect  to  any  (selected)  coordinate  system.  If  a local  cylindrical  or  a spherical 
coordinate  system  is  chosen  to  define  the  mass  properties,  the  offset  distances  of  the 
mass  c.g.  from  the  grid  point  are  measured  along  the  axes(r,0,z  or  p,0,$)  defined  at  the 
grid  point  in  that  local  system.  Also  note,  that  the  mass  properties  of  inertia  are 
computed  relative  to  a set  axes  at  the  mass  c.g.  which  are  parallel  to  those  r,G,z  or  p,6,<f> 
axes  at  that  grid  point.  The  C0NM2  element  routine  uses  the  parallel  axis  theorem  to 
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1.3.11  Isoparametric  Solid  Hexahedron  Elements 

Three  types  of  Isoparametric  solid  hexahedron  elements  are  provided  for  general  solid  struc- 
tures. These  elements  {see  Figure  13)  are  a linear,  a quadratic,  and  a cubic  isoparametric  hexa- 
hedron. The  theory  is  given  in  Section  5.13  of  the  Theoretical  Manual.  These  elements  can  be  used 
with  all  other  NASTRAN  elements,  except  the  axisymmetrlc  elements.  Connections  are  made  only  to 
the  translational  degrees  of  freedom  at  the  grid  points.  The  elements  are  defined  by  CIKEX1, 
CIHEX2,  and  CIHEX3  connection  cards.  All  three  of  these  cards  reference  the  PIHEX  property  card. 

The  Isoparametric  solid  hexahedron  elements  allow  the  user  to  accurately  define  a structure 
with  fewer  ele  lents  and  grid  points  thar  might  otherwise  be  necessary  with  simple  constant  strain 
solid  elements.  The  linear  element  generally  gives  best  results  for  problems  involving  mostly 
shear  deformations,  and  the  higher  order  elements  give  good  results  for  problems  Involving  both 
shearing  and  bending  deformations.  Only  a coupled  mass  matrix  is  generated  to  retain  the  Inherent 
accuracy  of  the  elements.  Temperature,  temperature-dependent  material  properties,  displacements, 
and  stresses  may  vary  through  the  volume  of  the  elements.  The  values  at  interior  points  of  the 
element  are  Interpolated  using  the  isoparametric  shape  function.  For  best  results,  the  applied 
grid  point  temperatures  should  not  have  more  than  a "gentle"  quadratic  variation  in  each  of  the 
three  dimensions  of  the  element.  If  the  element  has  non-uniform  applied  temperatures,  or  if  It  Is 
not  a rectangular  parallelepiped,  three  or  more  Integration  points  should  be  specified  on  the 
PIHEX  card.  Severely  distorted  element  shapes  should  be  avoided. 

Stiffness,  mass,  differential  stiffness,  structural  damping,  conductance,  and  capacitance 
matrices  may  be  generated  with  these  elements.  Piecewise  linear  analysis  has  not  been  implemented. 

The  output  stresses  are  given  in  the  basic  coordinate  system.  The  stresses  are  assumed  to 
vary  through  the  element.  Therefore,  stresses  are  computed  at  the  center  and  at  each  corner  grid 
point  of  these  elements.  For  the  quadratic  and  cubic  elements,  they  are  also  computed  at  the  mid- 
point of  each  edge  of  the  element.  In  addition  to  the  six  normal  and  shear  stresses,  output  also 
includes  the  principal  stresses  (Sx<  Sy,  and  Sz),the  direction  cosines  of  the  principal  planes, 

the  mean  stress  1 

°n  " ‘ I (ox  + °y  + °z>  • 

and  the  octahedral  shear  stress 

-0  * lj«V"/,(V°n)2*(V<>,i>2]!,/2 
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1.3.12  Shallow  Shell  Element 

A higher  order  shallow  triangular  shell  element  (TRSHL)  formulated  from  the  TRIM6  and  TRPLT1 
elements  Is  available.  The  Inplane  and  bending  properties  are  coupled  and  the  geometry  of  the 
element  may  be  curved.  If  the  element  Is  flat  and  either  the  Inplane  or  bending  properties  are 
negligible,  the  element  degenerates  to  the  TRPLT1  or  TRIM6  element,  respectively. 

The  element  has  grid  points  at  the  vertices  and  at  the  midpoints  of  the  sides  of  the  triangle 
(see  Figure  14).  At  each  grid  point,  there  are  five  degrees  of  freedom  in  the  element  coordinate 
system;  viz.,  the  membrane  displacements,  u and  v,  parallel  to  the  x and  y axes,  the  transverse 
displacement,  w.  In  the  z-dlrectlon  normal  to  the  x-y  plane  (with  positive  direction  outward  from 
the  paper)  and  the  rotations  of  the  normal  to  the  shell,  a and  0,  about  the  x-z  and  y -z  planes  (with 
positive  directions  following  from  the  right-hand  rule).  The  element,  thus,  has  30  degrees  of  free- 
dom In  the  element  coordinate  system. 

The  membrane  displacements,  u and  v,  for  the  shell  are  expressed  as  quadratic  polynomials  and 
are  the  same  as  for  the  higher  order  membrane  triangular  element,  TRIM6.  The  displacement  function 
for  the  normal  deflection,  w,  is  taken  as  a quintic  polynomial  as  In  the  higher  order  bending 
triangular  element,  TRPLT1.  The  geometry  of  the  shell  surface  is  approximated  by  a quadratic 
polynomial  In  basic  coordinates.  Shallow  shell  theory  is  used  to  include  the  membrane- bending 
coupling  effects.  Thus,  the  element  should  be  used  only  in  cases  where  the  shell  Is  truly  shallow. 
However,  reasonably  good  accuracy  is  seen  even  when  the  elements  are  used  to  analyze  shells  that 
are  only  marginally  shallow.  The  user  is  cautioned,  however,  to  be  careful  while  interpreting 
results  obtained  when  the  shell  analyzed  is  very  deep.  Due  to  the  excessive  computation  time 
associated  with  such  calculations,  the  transverse  shear  flexibility  is  not  taken  Into  account  In 
the  element  formulation.  Further  discussion  of  this  element  is  treated  in  Section  5.14  of  the 
Theoretical  Manual. 

The  connectivity  of  this  element  Is  described  by  a CTRSHL  card  and  the  properties  are  defined 
by  a PTRSHL  card.  The  element  may  be  used  In  the  statics,  normal  modes,  and  differential  stiffness 
rigid  formats.  Loads  may  be  mechanical  or  thermal. 

Element  forces  per  unit  width  are  output  for  the  following  quantities: 

1.  Bending  moments  on  the  x and  y faces 

2.  Twisting  moment 

3.  Shear  forces  on  the  x and  y faces 
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The  element  forces  are  calculated  at  the  three  corners  and  the  centroid.  The  sign  conventions  for 
these  forces  are  the  same  as  previously  discussed  In  Section  1.3.5. 

Stresses  are  output  for  the  following  quantities: 

1.  Normal  stresses  In  the  x and  y directions 

2.  Shear  stress  on  the  x face  in  the  y direction 

3.  Angle  between  the  x-axis  and  the  major  principal  axis 

4.  Major  and  minor  principal  stresses  (zero  shear) 

5.  Maximum  shear  stress 

i he  stresses  will  be  calculated  at  the  specified  fibre  distances  from  the  elastic  axis  defined 
on  the  property  card  and  are  always  calculated  at  the  top  and  bottom  fibres  for  the  centroid  of 
the  element.  The  sign  conventions  for  the  stresses  are  the  same  as  previously  discussed  in  Section 
1.3.5. 
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Figure  2.  Rod  element  coordinate  system  and  element  forces. 
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(a)  Plate  element  forces. 


(b)  Membrane  element  stresses. 


Figure  6.  Forces  and  stresses  In  plate  and  menfcrane  elements. 
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1.4  CONSTRAINT."  AND  PARTITIONING 

Structural  matrices  are  Initially  assembled  In  terns  of  all  structural  grid  points,  which 
excludes  only  the  extra  scalar  points  Introduced  for  dynamic  analysis.  These  matrices  are  gener- 
ated  with  six  degrees  of  freedom  for  each  geometric  grid  point  and  a single  degree  of  freedom  for 
each  scalar  point.  Various  constraints  are  applied  to  these  matrices  In  order  to  remove  undesired 
singularities,  provide  boundary  conditions,  define  rigid  elenmnts,  and  provide  other  desired 
characteristics  for  the  structural  model . 

There  are  two  basic  kinds  of  constraints.  Single-point  constraints  are  used  to  constrain  a 
degree  of  freedom  to  zero  or  to  a prescribed  value;  multipoint  constraints  and  rigid  elements  are 
used  to  constrain  one  or  more  degrees  of  freedom  to  be  equal  to  linear  combinations  of  the  values 
of  other  degrees  of  freedom.  The  following  types  of  bulk  data  cards  are  provided  for  the  defini- 
tion of  constraints: 

1.  Single-point  constraint  cards 

2.  Multipoint  constraint  cards  and  rigid  element  connection  cards 

3.  Cards  to  define  reaction  points  on  free  bodies 

4.  Cards  to  define  the  omitted  coordinates  In  matrix  partitioning 
The  latter  type  does  not  produce  constraint  forces  In  static  analysis. 

1.4.1  Single-Point  Constraints 

A single-point  constraint  cpplles  a fixed  value  to  a translational  or  rotational  component 
at  a geometric  grid  point  or  to  a scalar  point.  One  of  the  most  common  uses  of  single-point  con- 
straints Is  to  specify  the  boundary  conditions  of  a structural  model  by  fixing  tne  appropriate 
degrees  of  freedom.  Multiple  sets  of  single-point  constraints  can  be  provided  in  the  Bulk  Data 
Deck,  with  selections  made  at  execution  time  by  using  the  subcase  structure  In  the  Case  Control 
Deck  as  explained  In  Section  2.3.3.  This  procedure  Is  particularly  useful  In  the  solution  of 
problems  having  one  or  more  planes  of  symmetry. 

The  elements  connected  to  a grid  point  may  not  provide  resistance  to  motion  In  certain 
directions,  causing  the  stiffness  matrix  to  be  singular.  Single-point  constraints  are  used  to 
remove  these  degrees  of  freedom  from  the  stiffness  matrix.  A typical  example  Is  a planar  struc- 
ture composed  of  membrane  and  extenslonal  elements.  The  translations  normal  to  the  plane  and  all 
three  rotational  degrees  of  freedom  must  be  constrained  since  the  corresponding  stiffness  matrix 
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term*  are  all  zero.  If  a grid  point  has  a direction  of  zero  stiffness,  the  single-point  constraint 
need  not  be  exactly  In  that  direction,  but  only  needs  to  have  a component  In  that  direction.  This 
allows  the  use  of  single-point  constraints  for  the  removal  of  such  singularities  regardless  of  the 
orientation  of  the  global  coordinate  system.  Although  the  displacements  will  depend  on  the  direc- 
tion of  the  constraint,  the  Internal  forces  will  be  unaffected. 

One  of  the  tasks  performed  by  the  Structural  Matrix  Assembler  (Section  4.27  of  the  Programmer's 
Manual)  Is  to  examine  the  stiffness  matrix  for  singularities  at  the  grid  point  level.  An  Input 
NASTRAN  card  entry  STST,  to  control  the  tolerance,  Is  available.  Singularities  remaining  at  this 
level,  following  the  application  of  the  single-point  constraints,  are  listed  In  the  Grid  Point 
Singularity  Table  (GPST).  This  table  Is  automatically  printed  following  the  comparison  of  the 
possible  singularities  tabulated  by  the  Structural  Matrix  Assembler  with  the  single-point  constraints 
and  the  dependent  coordinates  of  the  multipoint  constraint  equations  provided  by  the  user.  The 
GPST  contains  all  possible  combinations  of  single-point  constraints.  In  the  global  coordinate 
system,  that  can  be  used  to  remove  the  singularities.  These  remaining  singularities  are  treated 
only  as  warnings,  because  it  cannot  be  determined  at  the  grid  point  level  whether  or  not  the  singu- 
larities are  removed  by  other  means,  such  as  general  elements  or  multipoint  constraints  In  which 
these  singularities  are  associated  with  Independent  coordinates.  See  the  GPSPC  module  description 
In  the  Programmer's  Manual  for  automatic  removal  of  singularities. 

Single-point  constraints  are  defined  on  SPC,  SPC1,  SPCADD,  and  SPCAX  cards.  The  SPC  card  Is 
the  most  general  way  of  specifying  single-point  constraints.  The  SPC1  card  Is  a less  general  card 
that  Is  more  convenient  when  a number  of  grid  points  have  the  same  components  constrained  to  a 
zero  displacement.  The  SPCADD  card  defines  a union  of  single-point  constraint  sets  specified  with 
SPC  or  SPC1  cards.  The  SPCAX  card  Is  used  only  for  specifying  single-point  constraints  in  problems 
using  conical  shell  elements. 

Single-point  constraints  can  also  be  defined  on  the  GRID  card.  In  th;s  case,  however,  the 
constraints  are  part  of  the  model  and  modifications  cannot  be  made  at  the  subcase  level.  Also, 
only  zero  displacements  can  be  specified  on  the  GRID  card. 

1.4.2  Multipoint  Constraints  and  Rigid  Elements 

Multipoint  constraints  and  ri'iid  elements  are  used  to  constrain  one  or  more  degrees  of  freedom 
to  be  equal  to  linear  corbinatlons  of  the  values  of  other  degrees  of  freedom.  In  the  former  case, 
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the  user  must  explicitly  provide  the  coefficients  of  the  equations.  In  the  letter  cese,  he  provides 
only  the  connection  dete  and  the  prograe  will  Internally  generate  the  required  coefficients. 
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1.4. 2.1  Multipoint  Constraints 

Each  multipoint  constraint  Is  described  by  a single  equation  that  specifies  a linear  rela- 
tionship for  two  or  morw  degrees  of  freedom.  Multiple  sets  of  multipoint  constraints  can  be 
provided  In  the  Bulk  Data  Deck,  with  selections  made  at  execution  time  by  using  the  subcase 
structure  In  the  Case  Control  Deck  as  explained  In  Section  2.3.3.  Multipoint  constraints  are 
discussed  In  Sections  3.5.1  and  5.4  of  the  Theoretical  Manual. 

Multipoint  constraints  are  defined  on  W>C,  MPCADD  and  MPCAX  cards.  The  WC  cerd  Is  the 
basic  card  for  defining  multipoint  constraints.  The  first  coordinate  mentioned  on  the  card  Is 
taken  as  the  dependent  degree  of  freedom,  l.e.  that  degree  of  freedom  that  Is  removed  from  the 
equations  of  motion.  Dependent  degrees  of  freedom  may  appear  as  Independent  terms  In  other 
equations  of  the  set,  however,  they  may  appear  as  dependent  terms  In  only  a single  equation.  The 
MPCADD  card  defines  a union  of  multlpo.nt  constraint  sets  specified  with  W>C  cards.  The  MPCAX 
card  Is  used  only  for  specifying  multipoint  constraints  In  problems  using  conical  shell  elements. 
Some  uses  of  multipoint  constraints  are: 

1.  To  enforce  zero  motion  in  directions  other  than  those  corresponding  with  components  of 
the  global  coordinate  system.  In  this  case,  the  multipoint  constraint  will  Involve 
only  the  degrees  of  freedom  at  a single  grid  point.  The  constraint  equating  relates  the 
displacement  In  the  direction  of  zero  motion  to  the  displacement  components  In  the 
global  system  at  the  grid  point. 

2.  To  describe  rigid  elements  and  mechanisms  such  as  levers,  pulleys  and  gear  trains.  In 
this  application,  the  degrees  of  freedom  associated  with  the  rigid  element  that  are  In 
excess  of  those  needed  to  describe  rigid  body  motion  are  eliminated  with  multipoint 
constraint  equations.  Treatment  of  very  stiff  members  as  being  rigid  elements  elimin- 
ates the  111-conditioning  associated  with  their  treatment  as  ordinary  elastic  elements 

3.  To  be  used  with  scalar  elements  to  generate  nonstandard  structural  elements  and  other 
special  effects. 

4.  To  describe  parts  of  a structure  by  local  vibration  modes.  This  application  is  treated 
In  section  14.1  of  the  Theoretical  Manual.  The  general  idea  Is  that  the  matrix  of  local 
eigenvectors  represents  a set  of  constraints  relating  physical  coordinates  to  modal 
coordinates. 

The  user  provides  the  coefficients  in  the  multipoint  constraint  equations  defined  on  MPC,  MPCADD, 
and  MPCAX  cards. 
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1.4. 2. 2 Rigid  Elements 

Rigid  elements  provide  a convenient  means  of  specifying  very  stiff  connections.  The  user  does 
not  provide  the  required  coefficients  directly.  The  program  Internally  generates  them  from  the 
connection  data.  Rigid  elements  are  discussed  In  Section  3.5.6  of  the  Theoretical  Manual. 

Rigid  elements  are  defined  on  CRIGDR,  CRIGD1,  CPIGDZ,  and  CRIGD3  cards.  The  CRIGOR  card  defines 
a pin-ended  rod  element  that  Is  rigid  In  extension-compression.  The  CRIG01  card  defines  a rigid  ele- 
ment connection  In  which  all  six  degrees  of  freedom  of  each  of  the  dependent  grid  points  are  coupled  to 
all  six  degrees  of  freedom  of  the  reference  grid  point.  The  CRIGD2  card  Is  more  general  and  defines 
a connection  in  which  selected  degrees  of  freedon  of  the  dependent  grid  points  are  coupled  to  all 
six  degrees  of  freedom  of  the  reference  grid  point.  The  CRIGD3  card  Is  the  most  general  and  defines 
a rigid  element  In  which  selected  degrees  of  freedom  of  the  dependent  grid  points  are  coupled  to 
six  selected  degrees  of  freedom  at  one  or  more  (up  to  six)  reference  grid  points. 

On  all  of  the  rigid  element  connection  cards,  the  user  specifies  the  degrees  of  freedom  that 
belong  to  the  dependent  set.  This  specification  Is  implicit  on  the  CRIGD1  card  and  explicit  on 
the  others.  It  Is  important  to  note  that  a dependent  degree  of  freedom  appearing  in  a rigid  ele- 
ment may  not  appear  as  dependent  in  any  other  rigid  element  or  on  a MPC  card  nor  may  It  be  con- 
strained In  any  other  manner.  Also,  when  using  the  CRIGD3  card,  the  user  must  ensure  that  the 
six  selected  degrees  of  freedom  at  the  reference  grid  points  together  are  capable  of  representing 
any  general  rigid  body  motion  of  the  element. 

When  using  several  rigid  elements  and  multipoint  constraints,  the  user  will  often  find  It 
useful  to  turn  on  DIAG's  21  and  22  in  the  Executive  Control  Deck  to  obtain  the  GP4  definition  of 
sets  of  degree*  of  freedom. 

1.4.3  free  Body  Supports 

In  the  following  discussion,  a free  body  is  defined  as  a structure  that  is  capable  of  motion 
without  Internal  stress,  i.e..  It  has  one  or  more  rigid  body  degrees  of  freedom.  The  stiffness 
matrix  for  a free  body  Is  singular  with  the  defect  equal  to  the  number  of  stress-free,  or  rigid 
body  modes.  A solid  three-dimensional  body  has  up  to  six  rigid  body  modes.  Linkages  and  mechanisms 
can  have  a greater  number.  No  restriction  is  placed  in  the  program  on  the  number  of  stress-free 
modes,  in  order  tc  permit  the  analysis  of  mechanisms. 
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Free-body  supports  are  defined  with  a SUP0RT  card.  In  the  case  of  problems  using  conical 
shell  elements,  the  SUPAX  card  is  used.  In  either  case,  only  a single  set  can  be  specified,  and 
if  such  cards  appear  in  the  Bulk  Data  Deck,  they  are  automatically  used  in  the  solution.  Free- 
body  supports  must  be  defined  in  the  global  coordinate  system. 

In  static  analysis  by  the  displacement  method,  the  rigid  body  modes  must  be  restrained  in 
order  to  remove  the  singularity  of  the  stiffness  matrix.  The  required  constraints  may  be  supplied 
with  single-print  constraints,  multipoint  constraints,  or  free-body  supports.  If  free-body 
supports  are  used,  the  rigid  body  characteristics  will  be  calculated  and  a check  will  be  made  on 
the  suffir  ^cy  of  the  supports.  Such  a check  is  obtained  by  calculating  the  rigid  body  error 
ratio  as  c med  in  the  Rigid  Body  Matrix  Generator  operation  in  Section  3.2.2.  This  error  ratio 
is  automatically  printed  following  the  execution  of  the  Rigid  Body  Matrix  Generator.  The  error 
ratio  should  be  zero,  but  may  be  nonzero  for  any  of  the  following  reasons: 

1.  Round-off  error  accunulation 

2.  Ir. sufficient  free-body  supports  have  been  provided 

3.  Redundant  free-body  supports  have  been  provided 

The  redundancy  of  the  supports  may  be  caused  by  improper  use  of  the  free-body  supports  themselves, 
or  by  the  presence  of  single-point  or  multipoint  constraints  that  constrain  the  rigid  body  motions. 

Static  analysis  with  inertia  relief  is  necessarily  made  on  a model  having  at  least  one  rigid 
body  motion.  Such  rigid  body  motion  must  be  constrained  by  the  use  of  free-body  supports.  These 
supported  degrees  of  freedom  define  a reference  system,  and  the  elastic  displacements  are  cal- 
culated relative  to  the  motion  of  the  support  points.  The  element  stresses  and  forces  will  be 
independent  of  any  valid  set  of  supports. 

Rigid  body  vibration  modes  are  calculated  by  a separate  procedure  provided  that  a set  of 
free-body  supports  are  supplied  by  the  user.  This  is  done  to  improve  efficiency  and,  in  some 
cases,  reliability.  The  determinant  method,  for  example,  has  difficulty  extracting  zero  frequen- 
cy roots  of  high  multiplicity,  whereas  the  alternate  procedure  of  extracting  rigid  body  modes 
is  both  efficient  and  reliable.  If  the  user  does  not  specify  free-body  supports  (or  he  specifies 
an  insufficient  number  of  them)  the  (remaining)  rigid  body  modes  will  be  calculated  by  the  method 
selected  for  the  finite  frequency  modes,  provided  zero  frequency  is  Included  in  the  range  of  interest. 
If  the  user  does  not  provide  free-body  supports,  and  if  zero  frequency  is  not  included  in  the  range 
of  interest,  the  rigid  body  modes  will  not  be  calculated. 
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Free-body  support?  must  be  specified  If  the  mode  acceleration  method  of  solution  Improvement 
is  used  for  dynamics  problems  having  rigid  body  degrees  of  freedom  (see  Section  9.4  of  the 
Theoretical  Manual).  This  solution  improvement  technique  Involves  a static  solution,  and  although 
the  dynamic  solution  can  be  made  on  a free-body,  the  static  solution  cannot  be  performed  without 
' removing  the  singularities  In  the  stiffness  matrix  associated  with  the  rigid  body  motions 

1.4.4  Partitioning 

A two-way  partitioning  scheme  is  provided  as  an  optional  feature  for  the  NASTRAN  model.  The 
partitions  are  defined  by  listing  the  degrees  of  freedom  for  one  of  the  partitions  on  the  0MIT 
card.  These  degrees  of  freedom  a*e  referred  to  as  the  omitted  set.  The  remaining  degrees  of 
freedom  are  referred  to  as  the  analysis  set.  The  0MIT1  Card  Is  easier  to  use  if  a large  number  of 
grid  points  have  the  same  degrees  of  freedom  in  the  omitted  set.  The  ASET  or  ASET1  cards  can 
be  used  to  place  degrees  of  freedom  In  the  analysis  set  with  the  remaining  degrees  of  freedom  being 
placed  in  the  omitted  set.  This  is  easier  if  the  omitted  set  is  large.  In  the  case  of  problems 
using  conical  shell  elements,  the  0MITAX  card  is  used. 

Partitioning  can  be  used  to  improve  the  efficiency  in  the  solution  or  ordinary  statics 
problems  where  the  bandwidth  of  the  unpartitioned  stiffness  matrix  is  large  enough  to  cause 
excessive  use  of  secondary  storage  devices  during  the  triangular  decomposition  of  the  stiffness 
matrix.  In  this  application,  the  analysis  set  should  be  relatively  small  and  should  be  selected 
so  that  the  omitted  set  will  consist  of  uncoupled  partitions,  each  having  a bandwidth  of  approxi- 
mately the  same  size  and  smaller  than  the  original  matrix.  The  omitted  set  might  be  thought  of  as 
consisting  of  several  substructures  which  art;  coupled  to  the  analysis  set. 

Matrix  partitioning  also  improves  efficiency  when  solving  a number  of  similar  cases  with 
stiffness  changes  in  local  regions  of  the  structure.  In  this  application,  the  omitted  set  is 
relatively  large,  and  should  be  selected  so  that  the  structural  elements  that  will  be  changed  are 
connected  only  to  points  in  the  analysis  set.  The  stiffness  matrix  for  the  omitted  set  is  then 
unaffected  by  the  structural  changes,  and  only  the  smaller  stiffness  matrix  for  the  analysis  set 
need  be  decomposed  for  each  case.  In  order  to  avoid  repeating  the  decomposition  of  the  stiffness 
matrix  for  the  omitted  set,  the  alter  feature  must  be  used  to  replace  the  functional  module  SMP1 
with  SMP2 . The  alter  feature  is  described  in  Section  2.2,  and  a similar  use  of  SMP2  occurs  near 
the  end  of  the  DMAP  sequence  used  in  the  rigid  format  for  Static  Analysis  with  Differential  Stiff- 
ness. 
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One  of  the  more  important  applications  of  partitioning  Is  the  Guyan  Reduction,  described  In 
Section  3.5.4  of  the  Theoretical  Manual.  This  technique  is  a means  for  reducing  the  number  of 

degrees  of  freedom  used  in  dynamic  analysis  with  minimum  loss  of  accuracy.  Its  basis  is  that  many  j 

fewer  grid  points  are  needed  to  describe  the  inertia  of  a structure  than  are  needed  to  describe  its 

elasticity  with  comparable  accuracy.  The  error  in  the  approximation  is  small  provided  that  the 

set  of  displacements  used  for  dynamic  analysis  is  judiciously  chosen.  Its  members  should  be 

uniformly  dispersed  throughout  the  structure  and  all  large  mass  items  should  be  connected  to  grid 

points  that  are  members  of  the  analysis  set. 

The  user  is  cautioned  to  consider  the  fact  that  the  matrix  operations  associated  with  this 
partitioning  procedure  tend  to  create  nonzero  terms  and  to  fill  what  were  previously  very  sparse 
matrices.  The  partitioning  option  is  most  effectively  used  if  the  members  of  the  omitted  set 
are  either  a very  large  fraction  or  a very  small  fraction  of  the  total  set.  In  most  of  the 
applications  the  omitted  set  is  a large  fraction  of  the  total  and  the  matrices  used  for  analysis, 

: 

while  small,  are  usually  full.  If  the  analysis  set  is  not  a small  fraction  of  the  total,  a 
solution  using  the  larger,  but  sparser  matrices,  may  well  be  more  efficient.  The  partitioning 
option  can  also  be  used  to  make  modest  reductions  in  the  order  of  the  problem  by  placing  a few 
scattered  grid  points  in  the  omitted  set.  If  the  points  in  the  omitted  set  are  uncoupled,  the 
sparseness  in  the  matrices  will  be  well  preserved. 
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1.4.5  The  Nested  Vector  Set  Concept  Used  to  Represent  Components  of  Displacement 

In  constructing  the  matrices  used  in  the  Displacement  Approach,  each  row  and/or  column  of  a 
matrix  Is  associated  closely  with  a grid  point,  a scalar  point  or  an  extra  point.  Every  grid  point 
has  6 degrees  of  freedom  associated  with  It,  and  hence  6 rows  and/or  columns  of  the  matrix.  Scalar 
and  extra  points  only  have  one  degree  of  freedom.  At  each  point  (grid,  scalar,  extra)  these  degrees 
of  freedom  can  be  further  classified  into  subsets,  depending  on  the  constraints  or  handling  required 
for  particular  degrees  of  freedom.  (For  example.  In  a two-dimensional  problem,  all  "z"  degrees  of 
freedom  are  constrained  and  hence  belong  to  the  s (single-point  constraint)  set).  Each  degree  of 
freedom  can  be  considered  as  a "point",  and  the  entire  model  is  the  collection  of  these  one-dimen- 
sional points. 

* 

Nearly  all  of  the  matrix  operations  in  displacement  analysis  are  concerned  with  partitioning, 
merging,  and  transforming  matrix  arrays  '‘urn  one  subset  of  displacement  components  to  another.  All 
the  components  of  displacement  of  a given  type  (such  as  all  points  constrained  by  single-point 
constraints)  form  a vector  set  that  is  distinguished  by  a subscript  from  other  sets.  A given 
component  of  displacement  can  belong  to  several  vector  sets.  The  mutually  exclusive  vector  sets, 
the  sum  of  whose  members  are  the  set  of  all  physical  components  of  displacements,  are  as  follows: 

um  points  eliminated  by  multipoint  constraints  and  rigid  elements, 

u$  points  eliminated  by  single-point  constraints, 

uQ  points  omitted  by  structural  matrix  partitioning, 

uf  points  to  which  determinate  reactions  are  applied  in  static  analysis, 

u^  the  remaining  structural  points  used  in  static  analysis  (points  left  over), 

ue  extra  degrees  of  freedom  introduced  in  dynamic  analysis  to  describe  control  systems,  etc. 

The  vector  sets  obtained  by  combining  two  or  more  of  the  above  sets  are  (+  sign  indicates  the 
union  of  two  sets): 

ua  = ur  + ua,  the  set  used  in  real  eigenvalue  analysis, 

ud  = ua  + ug,  the  set  used  in  dynamic  analysis  by  the  direct  method, 

u,  = u,  + u , unconstrained  (free)  structural  points, 

un  = uf  + us , all  structural  points  not  constrained  by  multipoint  constraints, 

u„  = u„  + u , all  structural  (grid)  points  including  scalar  points, 

9 n m — ■“ 
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up  = ug  + ue,  all  physical  points. 

In  dynamic  analysis,  additional  vector  sets  are  obtained  by  a modal  transformation  derived 

from  >'eal  eigenvalue  analysis  of  the  set  u . These  are: 

d 

iQ  rigid  body  (zero  frequency)  modal  coordinates, 

Lf  finite  frequency  modal  coordinates, 

E.j  = S0  + ~r,f,  the  set  of  all  modal  coordinates. 

One  vector  set  is  defined  that  combines  physical  and  modal  coordinates.  That  set  is 
uh  = f'i  + ue’  the  set  used  in  dynamic  analysis  by  the  modal  method. 

The  nesting  of  vector  sets  is  depicted  by  the  following  diagram: 


The  data  block  USET  (USETD  in  dynamics  ) is  central  to  this  set  classification.  Each  word  of 
USE!  corresponds  to  a degree  of  freedom  in  the  problem.  Each  set  is  assigned  a b:t  in  the  word. 

If  a degree  of  freedom  belongs  to  a given  set,  the  corresponding  bit  is  on.  Every  degree  of  free- 
dom can  then  be  classified  by  analysis  of  USET.  The  common  block  /BITP0S/  relates  the  sets  to  bit 
numbers,  A table  indicating  the  various  sets  to  which  each  degree  of  freedom  belongs  may  be 
obtained  by  setting  01  AG  21  in  the  Executive  Control  Deck.  This  table  provides  a listing  of  each 
grid,  scalar,  and  extra  point  in  the  model  and  shows  the  assignment  of  each  associated  degree  of 
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freedom  (six  or  one)  to  the  sets  L,  A,  F,  N,  G,  R,  0,  S,  and  M.  The  S-set  is  further  divided  Into 
the  SB  and  SG  "sub"  sets  to  Indicate  constraints  applied  by  SPC  cards  or  GRID  cards,  respectively. 
Tables  that  Indicate  the  membership  of  A-set,  0-set,  S-set,  and  M-set  may  be  obtained  by  setting 
DIAG  22  In  the  Executive  Control  Deck.  These  tables  summarize  the  degree  of  freedom  assignments 
for  sets  M,  S,  0,  and  A.  The  S-set  Is  further  divided  into  the  SPC  and  PERM  SPC  "sub"  sets  to 
Indicate  constraints  applied  by  SPC  cards  or  GRID  cards,  respectively. 

In  constructing  the  matrices  used  In  the  Heat  Approach,  the  user  Must  constrain  five  of  the 
six  degrees  of  freedom  associated  with  each  grid  point.  Since  the  only  unknown  at  a grid  point  Is 
Its  temperature,  there  is  only  one  degree  of  freedom  per  grid  point. 

In  constructing  the  matrices  used  in  the  Aero  Approach,  the  aerodynamic  degrees  of  freedom 
(Including  extra  points)  are  added  after  the  structural  matrices  have  been  determined.  This 
Introduces  the  following  displacement  sets: 

uk  aerodynamic  box  and  body  degrees  of  freedom 

ujA  permanently  constrained  degrees  of  freedom  associated  with  aerodynamic  grid  points 

ups  the  union  of  up  and  u$A 

upA  the  union  of  uk  and  up$ 

The  nesting  of  the  vector  sets  In  the  Aero  Approach  is  indicated  below: 


The  upA  set  replaces  the  up  set  for  output  at  grid,  scalar,  and  extra  points. 
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th«  decomposition  of  the  stiffness  matrix  when  changes  are  only  made  In  the  magnitudes  of  the 
enforced  displacements. 

The  equivalent  loads  resulting  from  enforced  displacments  of  grid  points  are  calculated  by 
the  program  and  added  to  the  other  applied  loads.  The  magnitudes  of  the  enforced  displacements 
are  specified  on  SPC  cards  (SPCAX  In  the  case  of  conical  shell  problems)  in  the  global  coordinate 
system.  The  application  of  the  load  is  automatic  when  the  user  selects  the  associated  SPC  set 
In  the  Case  Control  Deck. 

The  L0AD  card  in  the  Bulk  Data  Deck  defines  a static  loading  condition  that  is  a linear  com- 
bination of  load  sets  consisting  of  loads  applied  directly  to  grid  points,  pressure  loads,  gravity 
loads  and  centrifugal  forces.  This  card  must  be  used  if  gravity  loads  are  to  be  used  in  combina- 
tion with  loads  applied  directly  to  grid  points,  pressure  loads  or  centrifugal  forces.  The 
application  of  the  combined  loading  condition  is  requested  in  the  Case  Control  Deck  by  selecting 
the  set  number  of  the  L0AD  combination. 

It  should  be  noted  that  the  equivalent  loads  (thermal,  enforced  deformation  and  enforced  displace 
ment)  must  have  unique  set  Identification  numbers  and  be  separately  selected  in  the  Case  Control  Deck. 
For  any  particular  solution,  the  total  static  load  will  be  the  sum  of  the  applied  loads  (grid  point 
loading,  pressure  loading,  gravity  loading  and  centrifugal  forces)  and  the  equivalent  loads. 

1.5.2  Frequency  Dependent  Loads 

A discussion  of  frequency  response  calculations  Is  given  in  Section  12.1  of  the  Theoretical 
Manual.  The  DL0AD  card  is  used  to  define  linear  combinations  of  frequency  dependent  loads  that  are 
defined  on  RL0AD1  or  RL0AD2  cards.  The  RL0AD1  card  defines  a frequency  dependent  load  of  the 
form 

(P(f)>  • {A[C(f)  + 1D(f)]e1(e'ZnfT>}  ^ (1) 

where  A is  defined  on  a DAREA  card,  C(f)  and  D(f)  are  defined  on  TABLEDi  cards,  a is  defined  on  a 
DPHASE  card  and  i is  defined  on  a DELAV  card.  The  RL0AD2  card  defines  a frequency  dependent  load 
of  the  form 

{P(f)>  - {AB(f)ei{*(f>+e'2*fT}}  , (2) 

where  A Is  defined  on  a DAREA  card,  8(f)  and  $(f)  are  defined  on  TfiGLCDi  raras,  e is  defined  on  a 


1.5-3  (12/31/74) 


STRUCTURAL  MODELING 

DPHASE  card,  and  t Is  defined  on  a DELAY  card.  The  coefficients  on  the  DAREA,  DELAY  and  DPHASE 
cards  may  be  different  for  each  loaded  degree  of  freedom.  The  loads  are  applied  to  the  specified 
components  In  the  global  coordinate  system. 

A discussion  of  random  response  calculations  Is  given  In  Section  12.2  of  the  Theoretical 
Manual.  The  RANDPS  card  defines  load  set  power  spectral  density  factors  for  use  In  random  analysis 
of  the  form 

Sjk(f)  - (X  ♦ 1Y)G(f)  . (3) 

where  G(f)  Is  defined  on  a TABRND1  card.  The  subscripts  j and  k define  the  subcase  numbers  of  the 
load  definitions.  If  the  applied  loads  are  Independent,  only  the  diagonal  terms  need  be 
defined.  The  RANDT1  card  Is  used  to  specify  the  time  lag  constants  for  use  In  the  computation  of 
the  autocorrelation  functions. 

1.5.3  Time  Dependent  Loads 

A discussion  of  transient  response  calculations  is  given  in  Section  11  of  the  Theoretical 
Manual.  The  DL0AD  card  is  used  to  define  linear  combinations  of  time  dependent  loads  that  are 
defined  on  TL0AD1  and  TL0AD2  cards.  The  TL0AD1  card  defines  a time  dependent  load  of  the  form 

(P(t)}  ■ {AF(t  - x)}  , (4) 

where  A is  defined  on  a DAREA  card,  t is  defined  on  a DELAY  card,  and  F(t-f)  Is  defined  on  a 
TABLEDi  card.  The  TL0AD2  card  defines  a time  dependent  load  of  the  form 


(P(t)} 


{0}  , t < 0 or  t > Tz  - T1 


' tw 


8 eCt  cos(2nft+P)},  o < t < Tz  - T1 


where  t * t - - t and  A and  r are  defined  as  above.  The  coefficients  on  the  DAREA  and  DELAY 
cards  may  be  different  for  each  loaded  degree  of  freedom.  The  loads  are  applied  to  the  specified 
components  in  the  global  coordinate  system. 

Nonlinear  effects  are  treated  as  an  additional  applied  load  vector,  for  which  the  components 
are  functions  of  either  displacements  or  velocities.  This  additional  load  vector  Is  added  to  the 
right  side  of  the  equations  of  motion  and  treated  along  with  the  applied  load  vector  during 
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numerical  Integration.  It  Is  required  that  the  points  to  which  the  nonlinear  loads  are  applied 
and  the  degrees  of  freedom  on  which  they  depend  be  members  of  the  solution  set,  i.e.,  that  they 
cannot  be  degrees  of  freedom  eliminated  by  constraints.  It  is  further  required,  that  If  a modal 
formulation  Is  used,  the  points  referenced  by  the  nonlinear  loads  be  members  of  the  set  of  extra 
scalar  points  Introduced  for  dynamic  analysis. 

At  present,  NASTRAN  includes  four  different  types  of  nonlinear  elements.  For  a discussion  of 
nonlinear  elements  see  Section  11.2  of  the  Theoretical  Manual.  The  N0LIN1  card  defines  a nonlinear 
load  of  the  form 


Pt(t)  • S1T(xJ)  , (6) 

where  P^  Is  the  load  applied  to  x^,  Is  a scale  factor,  T( x j ) is  a tabulated  function  defined 
with  a TABLE01  card,  and  Xj  is  any  permissible  displacement  or  velocity  component.  The  N0LIN2 
card  defines  a nonlinear  load  of  the  form 

P((t)  ■ i,  .j  >,  , (7) 

where  x.  and  yk  are  any  permissible  pair  of  displacement  or  velocity  components.  They  may  be  the 
same.  The  N0LIN3  card  defines  a nonlinear  load  of  the  form 

\ S,(x/  . *,  > 0 

P^t)  = \ , (8) 

( 0 , x.  < 0 

J 

where  A is  an  exponent.  The  N0LIN4  card  defines  a nonlinear  load  of  the  form 

( "S1('xj'A  * xj  < 0 

P^t)  * < . (9) 

( 0 , Xj  > 0 

Nonlinear  loads  applied  to  a massless  system  without  damping  will  not  converge  to  a steady 

state  solution.  Use  of  DIAG  10  (Section  2.2.1)  will  cause  the  nonlinear  term  {Nn+1 T to  be  replaced 

by  1/3  (N  + N + N , } where  N„, , , N and  N„  , are  the  values  of  the  nonlinear  loads  at  time 
J \ n n- I nt j n n- i 

steps  preceding  the  solution  time  step.  Section  11.3  of  the  Theoretical  Manual  discusses  the 
integration  equations. 
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1 .8  HEAT  TRANSFER  PROBLEMS 

« 

1.8.1  Introduction  to  NASTRAN  Heat  Transfer 

NASTRAN  heat  flow  capability  may  be  used  either  as  a separate  analysis  to  determine 
temperatures  and  fluxes,  or  to  determine  temperature  Inputs  for  structural  problems.  Steady  and 
transient  problems  can  be  solved.  Including  heat  conduction  (with  variable  conductivity  for  static 
analysis),  film  heat  transfer,  and  nonlinear  (fourth  power  law)  radiation. 

The  heat  flow  problem  Is  similar,  In  many  ways,  to  structural  analysis  (Figure  1).  The  same 
grid  points,  coordinate  systems,  elements,  constraints,  and  sequencing  can  be  used  for  both  pro- 
blems. There  are  several  differences,  such  as  the  number  of  degrees  of  freedom  per  grid  point, 
the  methods  of  specifying  loads,  boundary  film  heat  conduction,  and  the  nonlinear  elements.  For 
heat  flow  problems,  the  only  unknown  at  a grid  point  Is  the  temperature  (cf.  structural  analysis 
with  three  translations  and  three  rotations),  and  hence,  there  Is  one  degree  of  freedom  per  grid 
point.  Additional  grid  or  scalar  points  are  Introduced  for  fluid  ambient  temperatures  In  convective 
film  heat  transfer.  If  radiation  effects  are  Included  or  the  conductivity  of  an  element  Is  temperature 
dependent,  the  problem  becomes  nonlinear  (cf.  structural  analysis  with  temperature  dependent  materials 
which  only  requires  looking  up  material  properties  and  computing  thermal  loads). 

The  heat  conduction  analysis  of  NASTRAN  Is  compatible  with  structural  analysis.  If  the  same 
finite  elements  are  appropriate,  then  the  same  grid  and  connection  cards  can  be  used  for  both 
problems.  As  In  structural  analysis,  the  choice  of  a finite  element  model  is  left  to  the  analyst. 
Temperature  distributions  can  be  output  In  a format  which  can  be  Input  into  structural  problems. 

Heat  flow  analysis  uses  many  structural  NASTRAN  Bulk  Data  cards.  These  Include  (where  1 means 
there  Is  more  than  one  type):  CBAR,  CDAMP1 , CELAS1 , CHEXA1 , CIHEX1,  C0NR0D,  C0RD11,  CQDMEM,  CQD°LT, 
CQUAD1 , CR0D,  CTETRA,  CTRAPRG,  CTRIA1 , CTRIARG,  CTRMEM,  CTUBE , CVISC,  CWEDGE , DAREA,  DELAY,  DL0AD , 

DMI,  DMIG,  EP0INT,  GRDSET,  GRID.  L0AD,  MPC,  MPCADD,  N0LIN1 , 0MIT1 , PARAM,  Pill  (for  elements  re- 
quiring properties),  PL0TEL,  SEQ1P,  SL0AD,  SPC1 , SPCADD,  SP0INT,  TABLED1 , TABLEM1 , TEMP 11 , TF,  . 
TL0AD1,  and  TSTEP. 
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1.8.2  Heat  Transfer  Elements 

The  basic  heat  conduction  elements  are  the  same  as  NASTRAN  structural  elements.  These  ele- 
ments are  shown  In  the  following  table: 


Heat  Conduction  Elements 

Type 

Elements 

Linear 

BAR,  R0O,  C0NR0D , TUBE 

Membrane 

TRMEM,  TRIA1 , TR1A2,  QDMEM, 
QUAD1,  QUAD2 

Solid  of  Revolution 

TRIARG,  TRAPRG 

Solid 

TETRA,  WEDGE,  HEXA1 , HEXA2, 
1HEX1 , IHEX2,  IHEX3 

Scalar 

CELAS1 , CDMAP1 

A connection  card  (Cxxx)  and.  If  applicable,  a property  card  (Pxxx)  Is  defined  for  each  of  these 
elements.  Linear  elements  have  a constant  cross-sectional  area.  The  offset  on  the  BAR  Is  treated 
as  a perfect  conductor  (no  temperature  drop).  For  the  membrane  elements,  the  heat  conduction 
thickness  is  the  membrane  thickness.  The  bending  characteristics  of  the  elements  do  not  enter 
Into  heat  conduction  problems.  The  solid  of  revolution  element,  TRAPRG,  has  been  generalized  to 
accept  general  quadrilateral  rings  (l.e.,  the  top  and  bottom  need  nut  be  perpendicular  to  the 
z-axis  for  heat  conduction).  These  heat  conduction  elements  are  composed  of  constant  gradient 
lines,  triangles,  and  tetrahedra.  The  quadrilaterals  are  composed  of  overlapping  triangles,  and 
the  wedges  and  hexahedra  from  subtetrahedra.  Scalar  spring  elements  are  used  for  transient 
analysis  temperature  constraints  and  scalar  damping  elements  are  used  to  add  thermal  mass.  Gra- 
dients and  fluxes  may  be  output  by  requesting  ELF0RCE. 

Thermal  material  conductivities  and  heat  capacities  are  given  on  MATA  (Isotropic)  and  MAT5 
(anisotropic)  Bulk  Data  cards.  Temperature  dependent  conductivities  are  given  on  MATT4  and  MATT5 
bulk  osta  cards,  which  can  only  be  used  for  nonlinear  static  analysis.  The  heat  capacity  per  unit 
volume  is  specified,  which  is  the  product  of  density  and  heat  capacity  per  unit  mass  (pCp).  Lumped 
conductivities  and  thermal  capacitance  may  be  defined  by  the  CELAS1  and  CDAMPi  elements,  respectively. 
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A special  element  (HBDY)  defines  an  area  for  boundary  conditions.  There  are  five  basic  types, 
called  P0INT.  LINE,  REV,  AREA3,  and  AREAS.  A sixth  type,  ELCYL,  Is  for  use  only  with  QVECT  radia- 
tion. The  HBOY  Is  considered  an  element,  since  It  can  add  terms  to  the  conduction  and  heat  capa- 
city matrices.  There  Is  a CHBDY  connection  and  PHBDY  property  card.  When  a film  heat  transfer 
condition  Is  desired,  film  conductivity  and  heat  capacity  per  unit  area  are  specified  on  MAT4  data 
cards.  The  ambient  temperature  Is  specified  with  additional  points  (GRID  or  SP0INT)  listed  or.  the 
CHBDY  connection  card.  See  Figure  2 for  geometry. 

Radiation  heat  exchange  may  be  Included  between  HBDY  elements.  A list  of  HBDY  elements  must 
be  specified  on  a RADLST  Bulk  Data  card.  The  emlsslvltles  are  specified  on  the  PHBDY  cards.  The 
Stefan-Boltzmann  constant  (SIGMA)  and  absolute  reference  temperature  (TABS)  are  specified  on  PARAM 
Bulk  Data  cards.  Radiation  exchange  coefficients  (default  Is  zero)  are  specified  on  RADMTX  Bulk 
Data  cards. 

The  several  types  of  power  Input  to  the  HBOY  elements  can  be  output  by  the  ELF0RCE  request. 
1.8.3  Constraints  and  Partitioning 

Constraints  are  applied  to  provide  boundary  conditions,  represent  "perfect."  conductors,  and 
provide  other  desired  characteristics  for  the  heat  transfer  model. 

Single  point  constraints  are  used  to  specify  the  temperature  at  a point.  The  grid  or  scalar 
points  are  listed  on  SPC  or  SPC1  bulk  data  cards,  not  GRDSET  or  GRID  cards.  The  component  on  the 
data  card  must  be  "0"  or  "1".  This  declares  the  degree  of  freedom  to  be  in  the  u$  set.  The  method 
of  specifying  temperature  Is  dependent  upon  the  problem  type. 

In  llnea-  statics  analysis,  the  SPC  or  SPC1  card  Is  useo  to  constrain  grid  points  at  a fixed 
temperature.  In  nonlinear  statics  analysis,  the  SPC  or  SPC1  card  Is  used  to  designate  the  grid 
point  ID  which  Is  to  be  constrained.  The  actual  value  of  the  temperature  i$  indicated  on  a TEMP 
card,  selected  by  TEMP (MATERIAL)  in  the  Case  Control  deck.  In  transient  analysis,  the  SPC  or  SPC1 
card  may  be  used  to  fix  the  temperature  of  a grid  point  only  when  the  temperature  is  zero.  When 
the  temperature  is  non-zero  a large  conductive  coupling  to  a "ground"  at  absolute  temperature  must 
be  defined.  From  the  structural  relationship  F*Kx,  the  thermal  analogy  is  made  where  K Is  the 
conductive  coupling,  F Is  an  applied  load,  and  x Is  the  fixed  temperature.  In  this  case,  x is 
adjusted  to  the  desired  temperature  by  defining  the  spring  constant,  K,  of  a CELAS1  element,  which 
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is  connected  to  "ground",  and  a load,  F,  which  is  applied  to  the  grid  point  in  question.  The 
numerical  value  of  K should  be  several  orders  of  magnitude  greater  tnan  the  numerical  value  of 
the  conductances  prescribed  for  the  rest  of  the  model. 

Multipoint  constraints  are  linear  relationships  between  temperatures  at  several  grid  points, 
and  are  specified  on  MFC  cards.  The  first  entry  on  an  l^C  card  will  be  In  the  um  set.  The  type 
of  constraint  is  limited  if  nonlinear  elements  are  present.  If  a member  of  set  um  touches  a non- 
linear (conduction  or  radiation)  element,  the  constraint  relationship  is  restricted  to  be  an 
"equivalence".  The  term  "equivalence"  means  that  the  value  of  the  member  of  the  um  set  will  be 
equal  to  one  of  the  members  of  the  up  set  (a  point  not  multipoint  constrained).  Those  points  not 
touching  nonlinear  elements  are  not  so  limited.  The  user  will  be  responsible  to  satisfy  the 
equivalence  requirement,  by  having  only  two  entries  on  the  MPC  data  card,  with  equal  (but  opposite 
in  sign)  coefficients. 

1.8.4  Thermal  loads 

Thermal  "loads"  may  be  boundary  heat  fluxes  or  volume  heat  addition.  As  in  the  case  of 
structural  analysis,  the  method  of  specifying  loads  is  different  for  static  and  transient  analysis. 
The  HBDY  element  is  used  for  boundaries  of  conducting  regions.  Surface  heat  flux  input  can  be 
specified  for  HBDY  elements  with  QBDY1  and  QBDY2  data  cards.  These  two  cards  are  for  constant  and 
(spatially)  variable  flux,  respectively.  Flux  can  be  specified  without  reference  to  an  HBDY  elemen 
with  the  QHBDY  data  card.  Vector  flux,  such  as  solar  radiation,  depends  upon  the  angle  between  the 
flux  and  the  element  normal,  and  is  specified  for  HBDY  elements  with  the  QVECT  data  card.  This 
requires  that  the  orientation  of  the  HBDY  element  be  defined.  Volume  heat  addition  into  a conduc- 
tion element  is  specified  on  a QV0L  data  card. 

Static  thermal  loads  are  requested  in  Case  Control  with  L0AD  card.  All  of  the  above  load 
types  plus  SL0AD's  can  be  requested.  Transient  loads  are  requested  In  Case  Control  with  a D10AD 
card,  which  selects  TL0AD  time  functions.  Transient  thermal  loads  may  use  DAREA  (as  in  structural 
transient),  and/or  the  QBDY1 , QBDY2,  QHBDY,  QVECT,  QV01,  and  SL0AD  cards.  The  resultant  thermal  load 
will  be  the  sum  of  all  loads  applied.  This  means  the  L0AD  SIDs  and  DAREA  SIDs  must  be  the  same  when 

I 

| referenced  on  a TL0AD1  card. 

1.8.5  Linear  Static  Analysis 

Linear  static  analysis  uses  APProach  HEAT,  SOLution  1.  The  riqid  format  is  the  same  as  that 
used  for  static  structural  analysis.  This  implies  that  several  loading  conditions  and  constraint 
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sets  can  be  solved  in  one  job,  by  using  subcases  in  the  Case  Control  deck. 


1-8.6  Nonlinear  Static  Analysis 

Nonlinear  static  analysis  uses  APProach  HEAT,  Solution  3.  This  rigid  format  will  allow 
temperature  dependent  conductivities  of  the  elements,  nonlinear  radiation  exchange,  and  a limited 
use  of  multipoint  constraints.  There  is  no  looping  for  load  and  constraints.  The  solution  is 
Iterative.  The  user  can  supply  values  on  PARAM  Bulk  Data  cards  for: 


MAXIT  (Integer) 
EPSHT  (real) 
TABS  (real) 
SIGMA  (real) 
IRES  (integer) 


Maximum  number  of  iterations  (default  4). 
e convergence  parameter  (default  .001). 

Absolute  reference  temperature  (default  0.0). 
Stefan-Boltzmann  radiation  constant  (default  0.0). 
Request  residual  vector  output  if  positive  (default  -1). 


The  user  must  supply  an  estimate  of  the  temperature  distribution  vector  iuM.  This  estimate 
Is  used  to  calculate  the  reference  conductivity  plus  radiation  matrix  needed  for  the  iteration, 
lu'l  Is  also  used  at  all  points  in  the  us  set  to  specify  a boundary  temperature.  The  values  of 
are  given  on  TEMP  Bulk  Pata  cards,  and  they  are  selected  by  TEMP'MATERIAI  ) in  Case  Control. 


Iteration  may  stop  for  the  following  reasons: 

1.  Normal  convergency : t j • EPSHT,  where  ry  is  the  per  unit  error  estimate  of  the 

temperatures  calculated. 

2.  Number  of  iterations  ■ MAXIT. 

3.  Unstable:  |Ay|  < 1 and  the  number  of  iterations  3,  where  is  a stability  estimator. 

4.  Insufficient  time  to  perform  another  iteration  and  output  data. 

The  precise  definitions  are  given  in  the  NASTRAN  Theoretical  Manual,  Section  8.4.  Error  estimates 
c , ‘j,  and  iy  for  all  iterations  may  be  output  with  the  Executive  Control  card  D 1 AG  18,  where  ^ 
is  the  ratio  of  the  Euclidian  norms  of  the  residual  (error)  loads  to  the  applied  loads  on  the  uncon- 
strained degrees  of  freedom. 


1.8.7  Transient  Analysis 

Transient  analysis  uses  APProach  HEAT,  Solution  9.  This  rigid  format  may  include  conduction, 
film  neat  transfer,  nonlinear  radiation,  and  NASTRAN  nonlinear  elements.  Extra  points  are  used  as 
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In  structural  transient  analysis.  All  points  associated  with  nonlinear  loads  must  be  In  the 
solution  set.  Loads  may  be  applied  with  TL0AD  and  DAREA  cards  as  In  structural  analysis.  Also, 
the  thermal  static  load  cards  can  be  modified  by  a function  of  time  for  use  In  transient  analysis. 
If  the  static  load  data  Is  used  to  define  a transient  load,  the  static  load  set  Identification  Is 
referenced  on  the  TL0AD  card  In  the  DAREA  field.  Loads  are  requested  in  Case  Control  with  OL0AO. 
Initial  temperatures  are  specified  on  TEMP  Bulk  Data  cards  and  are  requested  by  IC.  Previous 
static  or  transient  solutions  can  be  easily  used  as  initial  conditions,  since  they  can  be  punched 
In  the  correct  format.  An  estimate  of  the  temperature  {u1}  Is  specified  on  TEMP  Bulk  Data  v.ards 
for  transient  with  radiation,  and  is  requesed  by  TEMP (MATERIAL).  The  parameters  available  are: 

TABS  (real)  Absolute  reference  temperature  (default  0.0). 

SIGMA  (real)  Stefan-Boltzmann  radiation  constant  (default  0.0). 

BETA  (real)  Foreward  difference  integration  factor  (default  .55). 

RADLIN  (integer)  Radiation  is  linearized  if  positive  (default  -1). 

Time  steps  are  specified  on  TSTEP  data  cards. 


Compatibility  with  Structural  Analysis 


Grid  point  temperatures  for  thermal  stress  analysis  (static  structural  analysis)  are  specified 
on  TEMP  Bulk  Data  cards.  If  punched  output  is  requested  in  a heat  conduction  analysis  for  Rigid 
Formats  1 and  3,  the  format  of  the  punched  card  is  exactly  that  of  a double  field  TEMP*  data  card. 
Thus,  if  the  heat  conduction  model  is  the  same  as  the  structural  model,  the  same  qrid,  connection, 
and  property  cards  can  be  used  for  both,  and  the  temperature  cards  for  the  structural  analysis 
are  produced  by  the  heat  conduction  analysis.  The  output  request  in  Case  Control  is  THERMAL (PUNCH). 
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Grid  Point 
Sequence 


Coordinate 

System 

Definition 


Grid  Point 
Properties 


CONSTRAINTS 


Single-Point 
Multipoint 
(Omitted  Points) 


CONSTANT  FACTORS 


Load  Scale 
Load  Delay 


Grid  Point 
Definition 


DYNAMIC  THERMAL  LOADS 

Time  Dependent 
Thermal  Loads 


TABLED! 
Table  (Time) 


STATIC  THERMAL  LOADS 


Internal  Heat  Generation 
Boundary  Heat  Fluxes 
Directional  Heat  Source 


Figure  1.  Thermal  model  diagram. 
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Type  ■ PgINT 


The  unit  normal  vector  is  given  by  n * V/|V|,  where  V is  given  in  the  basic  system  at  the 
referenced  grid  point  (see  CHBDY  data  card,  fields  16-18). 


Type  » LINE 


The  unit  normal  lies  in  the  plane  of  V and  T,  is  perpendicular  to  T,  and  is  given  by 
S = (T  x (VxT))/|T  x ( V xf ) ( . 


The  same  logic  is  used  to  determine  n as  for  type  = LINE.  The  "radius"  R^ 
and  Rr,  is  perpendicular  to  n and  T (see  fields  7 and  8 of  PHBDY  card). 


is  in  the  n direction, 


Type  « REV 


The  unit  normal  lies  in  the  x-z  plane,  and  is  given  by  n = (e  x T)/|e  x T|.  e is  the  unit 
vector  in  the  y direction.  ‘ 


Type  = AREA3  or  AREA4 


The  unit  normal  vector  is  given  by  n = (T^  x x ^lx'’  w^ere  x = ^or  triangles  and 

x = 4 for  quadrilaterals. 


Figure  2.  HBDY  Element  Orientation  (for  QVECT  flux). 
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Substructuring  is  an  analytical  technique  used  to  facilitate  the  solution  of  structural  prob- 
lems by  subdividing  the  structural  models  into  smaller,  more  manageable  components.  The  most 
elementary  component,  or  basic  substructure,  is  modeled  separately  just  as  any  finite  element  model 
would  be.  These  basic  substructures  are  combined  to  build  more  complex  substructures  which,  in 
turn,  can  be  progressively  combined  with  ether  substructures  in  stages  to  eventually  arrive  at  the 
final  desired  solution  model.  Once  the  solution  model  is  analyzed,  the  results  at  each  stage  of 
the  combination  process  may  be  recovered  until,  ultimately,  the  detailed  solution  data  are  recovered 
for  each  of  the  original  basic  substructures.  In  effect,  substructuring  is  an  extension  of  basic 
finite  element  theory  itself  whereby  the  usual  simple  beam,  plate,  and  solid  elements  are  replaced 
by  basic  substructures  which  themselves  may  be  viewed  as  components  of  even  more  complex 
substructures. 

Substructure  analysis  is  logically  performed  in  at  least  three  phases  as  follows: 

Phase  1 - Analysis  of  each  individual  substructure  by  NASTRAN  to  produce  a description,  in  matrix 
terms,  of  its  properties  as  seen  at  the  boundary  degrees  of  freedom,  ufl. 

Phase  2 - Combination  of  the  matrix  properties  from  Phase  1 and  the  inclusion,  if  desired,  of 
additional  terms  to  form  a "pseudostructure,''  which  is  then  analyzed  by  NASTRAN. 

Phase  3 - Completion  of  the  analysis  of  individual  substructures  using  the  {u_ > vector  produced 
in  Phase  2. 

To  provide  maximum  program  flexibility,  both  the  manual  and  automated  approaches  to  substruc- 
turing are  available.  The  manual  approach  requires  user-generated  DMAP  alters  and  can  be  used  in 
all  Rigid  Formats  except  for  Piecewise  Linear  Analysis.  The  procedures  for  single-stage,  manual 
substructuring  are  discussed  and  illustrated  with  a complete  and  fully  annotated  example  of  the 
input  in  Section  1.10.1.  In  Section  1.10.2,  the  automated  multi-stage  substructuring  capabilities 
available  for  Rigid  Formats  1,  2,  and  3 are  presented,  also  with  a complete  and  annotated  example. 

Unlike  the  manual  substructuring  procedures,  the  automated  capabilities  provide  for: 

1.  Simple  commands  to  control  execution  and  data  recovery  at  all  stages  of  analysis. 

2.  Automatically  generated  DMAP  alters. 

3.  Automated  procedures  to  control  and  maintain  the  extensive  data  files  required. 

4.  Data  storage  on  single  direct  access  file  (minimizes  or  eliminates  checkpoint/ restart  tapes). 

5.  Data  transfer  among  IBM,  CDC,  or  UNIVAC  computers  at  any  stage  in  the  analysis. 
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6.  No  restrictions  on  grid  point  and  element  numbering. 

7.  Modeling  only  one  of  two  or  more  Identical  substructure  components. 

It  should  be  noted  that  cyclic  symmetry  Is  available  as  an  alternate  formulation  for  substruc- 
turing structures  with  rotational  or  dihedral  symmetry.  This  capability  Is  described  In 
Section  1.12.  The  more  general  approaches  are  described  below  starting  with  the  manual,  single- 
stage  substructuring,  followed  by  the  automated  multi-stage  substructuring  capabilities. 

1.10.1.  Manual  Single-Stage  Substructuring 

The  theoretical  basis  for  NASTRAN  manual  substructuring  Is  given  In  Section  4.3  of  the  Theo- 
retical Manual.  This  technique  may  be  used  with  any  of  the  rigid  formats,  except  Piecewise  Linear 
Analysis.  The  following  sections  present  instructions,  including  Series  0 DMAP  alters  for  use  with 
two  of  the  rigid  formats.  Static  Analysis  and  Normal  Modes  Analysis. 

Manual  substructure  analysis,  as  here  defined.  Is  a procedure  In  which  the  structural  model  Is 
divided  into  separate  parts  which  are  then  processed  in  separate  computer  executions  to  the  point 
where  the  data  blocks  required  to  join  each  part  to  the  whole  are  generated.  The  subsequent  opera- 
tions of  merging  the  data  for  the  substructures  and  of  obtaining  solutions  for  the  combined  problem 
are  performed  in  one  or  more  subsequent  executions,  after  which  detailed  Information  for  each 
substructure  is  obtained  by  additional  separate  executions. 

The  NASTRAN  Data  Deck  for  each  of  the  substructures  is  constructed  in  the  same  manner  as 
a NASTRAN  analysis  without  substructuring.  The  following  restrictions  must  be  considered  when 
forming  the  NASTRAN  Data  Deck  for  each  of  the  substructures: 

1.  All  points  on  boundaries  between  substructures  which  are  to  be  joined  must  have 
their  free  (unconstrained)  degrees  of  freedom  placed  in  the  a-set. 

2.  The  sequence  of  internal  grid  point  Identification  nunters  along  the  boundary  between 
any  two  substructures  must  be  in  the  same  order.  The  Internal  sequence  is  the 
external  sequence  modified  by  any  SEQGP  cards.  For  example,  If  one  substructure 

had  boundary  grid  point  internal  identification  numbers  of  3,  4,  9,  27,  and  31, 
the  adjoining  substructure  could  have  a corresponding  set  of  internal  grid  point 
identification  numbers  of  7,  11,  21,  22,  and  41,  but  not  7,  11,  22,  21,  and  41. 

This  restriction  Is  automatically  satisfied  if  the  same  grid  point  numbers,  without 
SEQGP  cards,  are  used  on  the  boundaries  for  connected  substructures. 
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3.  The  displacement  coordinate  system  for  each  group  of  connected  grid  points  on  the 
boundaries  between  substructures  must  be  the  same. 

4.  Elements  located  on  the  boundary  may  be  placed  In  either  adjacent  substructure. 

5.  The  loads  applied  to  boundary  points  may  be  arbitrarily  distributed  between  the  adjoining 
substructures.  Care  should  be  exercised  not  to  duplicate  the  loads  by  piecing  the  entire 
load  on  each  substructure. 

6.  The  constrained  stiffness  matrix,  [K0Q],  for  each  substructure  must  be  nonsingular. 

This  requirement  is  automatically  satisfied  in  most  cases,  since  usually  there  are 
enough  degrees  of  freedom  on  the  boundary  of  the  substructure  to  account  for  Its  rigid 
body  motions.  In  exceptional  cases,  such  as  when  the  substructure  is  a hinged  appendage, 
it  may  be  necessary  for  the  user  to  assign  additional  degrees  of  freedom  to  u^,  rather 
than  u0  via  ASET  cards. 

Although  the  following  discussion  is  limited  to  single-stage  substructuring,  there  is  no 
inherent  restriction  on  the  use  of  multi-stage  substructures  in  NASTRAN.  In  multi-stage  suostruc- 
turing,  some  of  the  substructures  are  precombined  in  Phase  2 to  form  intermediate  substructures. 

The  final  combination  in  Phase  2 then  consists  of  joining  two  or  more  intermediate  substructures. 

This  procedure  will  be  useful  if  there  are  several  substructures  in  the  model,  and  changes  are 
made  in  only  one  or  a few  substructures.  In  this  case,  the  amount  of  effort  and  computer  time 
required  for  changes  in  the  model  can  be  substantially  reduced  if  the  unchanged  substructures 
are  initially  combined  into  a single  intermediate  substructure. 

1.10.1.1  3a$1c  Manual  Substructure  Analysis 

Basic  manual  substructure  analysis  will  be  described  with  reference  to  the  simple  beam  structure 
shown  in  Figure  1.  The  beam  is  arbitrarily  separated  into  two  substructures,  referred  to  as 
substructure  I and  substructure  2,  with  a single  boundary  point  being  located  at  grid  point  3. 

The  beam  is  supported  at  grid  points  1 and  6.  No  loads  are  applied  to  substructure  1.  A single 
load  Is  applied  to  substructure  2 at  grid  point  4,  and  a single  load  Is  applied  at  the  boundary 
to  grid  point  3. 

The  complete  NASTRAN  Data  Decks  for  all  three  phases  of  a substructure  analysis  for  the  beam 
shown  in  Figure  1 are  presented  in  Tables  1,  3,  5,  7,  and  9.  The  Integers  in  the  left-hand  column 
are  used  to  relate  the  respective  discussions  In  Tables  2,  4,  6,  8,  and  10  to  the  cards  In  the 
NASTRAN  Data  Decks. 
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It  should  be  noted  that  no  output  has  been  requested  in  the  Case  Control  Deck  for  substructure 

1.  If  the  user  wishes  to  have  a plot  of  the  undeformed  structure  for  checking  the  model,  a Plot 
Package  can  be  Inserted  in  the  Case  Control  Deck  in  the  usual  way,  as  described  in  Section  4.2. 

The  partitioning  matrix  gives  the  relationship  between  the  internal  indices  associated  with 
the  a-set  matrices  generated  In  Phase  1 and  the  external  grid  point  component  definition  given  on 
the  GRID  cards  that  are  Input  to  Phase  1 as  modified  by  any  SEQGP  cards.  The  same  internal 
indices  in  Phase  1 tor  the  a-set  are  redefined  in  Phase  2 as  the  indices  for  the  g-set.  The 
word  "pseudostructure"  is  associated  with  the  g-size  matrices  used  in  Phase  2. 

The  partitioning  matrix  for  the  problem  under  consideration  is  given  as  follows: 

' PARTITIONING  MATRIX 


External 

Grid-Component 

Internal  Index 

Substructure  1 

Substructure  2 

1 

J-l 

3-1 

2 

3-2 

3-2 

3 

3-6 

3-6 

The  procedure  fo>"  constructing  a partitioning  matrix  is  as  follows: 

1.  Select  any  one  of  the  substructures  and  list  toe  components  of  the  a-set  in  sequence  by 
grid  point  and  component  number  as  modified  by  any  SEQGP  cards (internal  sequence).  These 
are  t:.e  -jnzero  entries  in  the  partitioning  vector  for  the  first  substructure. 

2.  8uild  tne  second  column  of  the  partitioning  matrix  by  selecting  any  connected  substructure 
and  entering  the  connected  components  in  the  same  row  as  the  associated  components  in  the 
First  substructure. 

3.  Enter  all  unconnected  a-set  components  in  unoccupied  rows  of  the  partitioning  matrix 
according  to  their  internal  sequence  numbers.  Unconnected  members  of  the  a-set  having 
internal  sequence  numbers  in  the  range  of  the  connected  components  will  create  new 
intermediate  rows  in  the  previously  formed  columns  of  the  matrix. 

4.  Build  the  remaining  columns  of  the  partitioning  matrix,  one  for  each  substructure,  by 
following  a similar  procedure  for  all  remaining  substructures.  In  each  case,  first 
enter  all  components  that  are  connected  to  the  previously  selected  substructure  or 


1.10-4  (12/31/77) 


SUBSTRUCTURING 


substructures,  followed  by  the  remaining  unconnected  components  In  their  internal  sequence 

5.  The  rows  of  the  partitioning  matrix  are  associated  with  the  sequence  of  the  Internal 
indices  for  the  scalar  points  in  the  pseudostructure.  Any  sequential  set  of  Integers  may 
be  used  to  identify  these  scalar  points  in  Phase  2. 

6.  The  columns  of  the  partitioning  matrix  (one  vector  for  each  substructure)  are  input  with 
Direct  Matrix  Input  (DMI)  cards.  The  input  matrix  contains  real  l's  in  all  locations  in 
the  partitioning  matrix  having  grid  point-component  entries.  See  Section  2.4  for  DMI  card 
format. 

The  DMI  cards  (121  and  122  in  Table  1)  in  the  sample  problem  give  the  name  El  to  the  partition 
ing  vector  for  substructure  1.  The  first  card  defines  the  partitioning  vector  as  being  rectangular 
and  consisting  of  real  single-precision  entries.  The  next  to  the  last  entry  on  the  first  card 
indicates  there  are  three  rows  in  the  g-set  matrices  input  to  Phase  2.  The  second  integer  1 on 
the  second  card  indicates  that  the  first  internal  index  is  associated  with  one  of  the  components 
in  substructure  1;  in  this  case,  grid  point  3,  component  1.  The  three  real  1.0's  indicate  the 
first  three  internal  indices  are  associated  with  components  in  substructure  1;  in  this  case,  grid 
point  3,  components  1,  2,  and  6.  In  this  particular  case,  only  the  initial  two  steps  are  required 
to  construct  the  partitioning  matrix  and  the  partitioning  vector  for  substructure  2 will  be  identi- 
cal to  that  for  substructure  1.  This  results  from  the  fact  that  the  single  boundary  point  in  this 
problem  is  a part  of  both  substructures. 

The  partitioning  vectors  are  not  needed  until  Phase  2.  They  were  arbitrarily  input  u Phase 
1 so  they  could  be  included  on  the  User  Tape,  along  with  the  output  matrices  from  Phase  1. 

The  NASTRAN  Data  Deck  for  substructure  2 is  given  in  Table  3.  For  identification  purposes, 
the  cards  are  arbitrarily  numbered  beginning  with  150. 

The  Phase  2 operations  are  concerned  with  merging  the  a-set  matrices  generated  in  Phase  1 
which  define  the  g-size  pseudostruct"re  in  Phase  2.  The  NASTRAN  Data  Deck  for  Phase  2 is  given 
in  Table  5.  The  cards  are  arbitrarily  numbered  beginning  with  201. 

Although  the  data  deck  shown  in  Table  5 Is  prepared  for  two  substructures,  it  was  constructed 
in  such  a manner  that  it  could  be  easily  extended  to  more  than  two  substructures.  If  there  are 
more  than  two  substructures,  cards  similar  to  216  to  222,  232,  and  233  need  to  be  added  to  the 
NASTRAN  data  deck  for  each  additional  substructure. 
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The  final  part  of  a substructure  analysis  Is  to  perform  data  recovery  for  each  substructure 
of  Interest.  These  runs  are  made  as  a restart  of  the  Phase  1 runs.  Any  of  the  normal  rigid 
format  output  can  be  requested.  Including  both  undeformed  and  deformed  structure  plots.  All  of 
the  output  will  be  In  terms  of  the  elements  and  grid  points  defined  In  the  Phase  1 Bulk  Data 
Decks.  The  NASTRAN  Data  Deck  for  the  Phase  3 analysis  of  substructure  1 is  given  in  Table  7. 

The  NASTRAN  data  deck  for  the  Phase  3 analysis  of  substructure  2 is  given  In  Table  9. 

Comments  are  restricted  to  cards  that  are  different  from  those  presented  for  the  Phase  3 run  of 
substructure  1. 

1.10.1.2  Loads  and  Boundary  Conditions 

The  single  load  and  the  sing’e  boundary  condition  for  the  sample  problem  defined  in  Section 
1.10.1.1  were  Introduced  In  Phase  1.  It  is  also  possible  to  introduce  loads  and  boundary  conditions 
in  Phase  2.  In  this  case,  the  loaded  and/or  constrained  degrees  of  freedom  must  be  included  in  the 
a-set  for  Phase  1,  so  they  will  be  a part  of  the  pseudostructure  in  Phase  2.  Loads  are  applied  to 
the  pseudostructure  in  Phase  2 with  the  SL0AD  card.  This  limits  the  type  of  load  that  can  be 
applied  in  Phase  2 to  directly  applied  loads.  Other  loading  conditions  depending  on  element  pro- 
perties or  connection  data,  such  as  thermal  loads,  gravity  loads,  and  pressure  loads,  must  be 
applied  in  Phase  1.  Loads  may  be  introduced  in  both  Phases  1 and  2,  as  the  suggested  DMAP  sequence 
will  add  contributions  to  the  load  vector  from  both  phases.  The  lack  of  generality  for  the  appli- 
cation of  loads  in  Phase  2 will  often  dictate  that  static  loads  be  applied  in  Phase  1. 

The  loads  and  boundary  conditions  for  the  sample  problem  can  be  applied  in  Phase  2 if  the 
modifications  shown  In  Tables  11  and  12  are  made  to  the  NASTRAN  Data  Decks  presented  in  Section 
1.10.1.1. 


i 


L. 
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The  modified  partitioning  matrix  with  grid  points  1,  3,  4,  and  6 In  the  a-set  Is  shown  below. 

PARTITIONING  MATRIX 


External  Grid-Component 

Internal  Index 

Substructure  1 

Substructure  2 

1 

1-1 

2 

1-2 

3 

1-6 

4 

3-1 

3-1 

5 

3-2 

3*2 

6 

3-6 

3-6 

7 

4-1 

8 

4-2 

9 

4-6 

10 

6-1 

11 

6-2 

12 

6-6 

The  modified  partitioning  matrix  contains  twelve  scalar  points,  with  six  In  substructure  1, 
nine  In  substructure  2,  and  three  coitmon  to  both  substructures.  The  loads  are  now  located  at 
scalar  points  5 and  8,  as  Indicated  on  card  24Ca.  The  single-point  constraints  are  located  at 
scalar  points  1,  2,  and  11,  as  Indicated  on  card  246b.  The  modified  partitioning  vector  for 
substructure  1 indicates  there  are  twelve  degrees  of  freedom  in  the  pseudostructure,  and  that, 
beginning  with  the  first  scalar  point,  there  are  six  scalar  points  associated  with  substructure  1. 
The  modified  partitioning  vector  for  substructure  2 indicates  the  first  entry  is  associated  with 
scalar  point  4,  and  that  there  are  a total  of  nine  scalar  points  associated  with  substructure  2. 

If  multiple  loading  conditions  are  used  In  the  solution,  the  subcase  structure  must  be 
established  in  Phase  1.  In  order  to  perform  the  matrix  operations  In  Phase  2,  the  same  case 
control  structure  must  be  used  for  all  substructures.  This  means  that  the  same  number  of  sub- 
cases must  be  defined  for  each  substructure,  even  though  some  of  the  subcases  will  not  contain 
a load  selection  or  any  other  entries.  NASTRAN  will  generate  a null  column  In  the  load  matrix 
for  all  subcases  for  which  no  load  set  is  selected.  If  any  loads  are  applied  In  Phase  2,  the 
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same  subcase  structure  must  be  used  In  Phase  2.  In  any  event,  the  subcase  structure  established  In 
Phase  1 must  be  used  In  Phase  3.  The  contents  of  each  subcase  In  Phase  3 will  relate  to  output 
selections,  rather  than  load  and  boundary  condition  selections. 

Consider  adding  two  additional  loading  conditions  to  the  samplo  problem  In  Section  1.10.1.1. 

If  one  additional  loading  condition  were  applied  to  substructure  1,  Identified  as  202,  and  one 
\ additional  loading  to  substructure  2,  Identified  as  203,  the  subcase  structure  established  In 

Phase  1 would  appear  as  follows: 

! 

Substructure  1 Substructure  2 

i 

I SPC  - 101  SPC  » 201 

l SUBCASE  1 SUBCASE  1 

! L0AD  » 201 

SUBCASE  2 SUBCASE  2 

' L0AD  - 202 

• SUBCASE  3 SUBCASE  3 

I L0AD  - 203 

I Load  case  202  would  have  to  be  defined  with  some  form  of  static  loading  In  the  Bulk  Data 

i 

Deck  for  Phase  1 of  substructure  1.  In  addition,  load  set  203  would  have  to  be  defined  with 
some  form  of  static  loading  In  the  Bulk  Data  Deck  for  Phase  1 of  substructure  2. 

! 

The  DMAP  sequence  for  the  sample  problem  In  Section  1.10.1.1  will  not  support  multiple 
boundary  conditions  In  Phase  1.  If  multiple  boundary  conditions  are  Introduced  In  Phase  1, 

It  Is  necessary  to  generate  a separate  partitioning  vector  for  use  In  Phase  2 for  each  of 
the  unique  boundary  conditions.  In  some  sense,  this  results  In  the  definition  of  a nunfcer 
of  separate  problems  equal  to  the  number  of  unique  boundary  conditions.  Although  a DMAP 
sequence  could  be  developed  to  support  multiple  boundary  conditions  in  Phase  1,  It  is  not 
recommended  that  multiple  boundary  conditions  be  Introduced  into  Phase  1. 

Multiple  boundary  conditions  may  be  Introduced  In  Phase  2 without  any  difficulty. 

However,  In  order  to  handle  the  internal  looping  for  each  boundary  condition,  It  Is  more 
convenient  If  the  loads  are  also  Introduced  In  Phase  2.  As  Indicated  earlier,  the  Introduction 
of  loads  In  Phase  2 does  limit  the  manner  In  which  the  static  loads  can  be  defined.  If  the 
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loads  and  boundary  cond:  ions  are  Introduced  In  Phase  2,  all  of  the  case  control  options  for  com* 
blnlns  subcases.  Including  symmetry  combinations,  may  be  used  In  the  usual  manner. 

It  Is  possible  to  Introduce  the  loads  In  Phase  1 and  multiple  boundary  conditions  In  Phase 
2.  However,  provision  must  be  made  to  qenerate  all  loading  conditions  In  Phase  1,  which  will 
automatically  take  place  If  one  subcase  Is  defined  for  each  loading  condition  and  no  boundary 
conditions  are  mentioned  In  the  Phase  1 Case  Control  Deck.  It  Is  then  necessary  In  Phase  2 to 
partition  out  the  proper  columns  of  the  loading  matrix  for  each  loop  or  boundary  condition  In 
Phase  2.  This  requires  that  the  user  construct  the  proper  partitioning  vector  for  each  boundary 
condition.  Also,  appropriate  modifications  would  have  to  be  made  to  the  suggested  DMAP  sequence 
for  Phase  2. 


1.10.1.3  Normal  Modes  Analysis 

Substructuring  for  normal  inodes  analysis  Is  performed  In  much  the  same  way  as  that  for  static 
analysis.  A NASTRAN  Data  Deck  for  use  In  Phase  1 of  a Normal  Modes  Analysis  (Rigid  Format  3) 
is  shown  In  Table  13. 

Note  that  the  0UTPUT1  module  writes  the  mass  matrix,  as  well  as  the  stiffness  matrix  and 
partitioning  vector  on  User  Tape  1.  The  Case  Control  Deck  Is  similar  to  the  Phase  1 deck  for 
static  analysis.  It  must  Include  a constraint  selection  If  the  boundary  conditions  are  applied 
In  Phase  1.  The  Bulk  Data  Deck  is  also  similar  to  that  used  In  Phase  1 for  static  analysis.  In 
general,  It  Includes  all  the  cards  associated  with  the  definition  of  the  model  and  the  DMI  cards 
for  the  definition  of  the  partitioning  vector.  It  will  also  Include  cards  for  the  definition  of 
the  a-set  and  other  constraint  cards  If  the  boundary  conditions  are  applied  In  Phase  1.  As  In 
static  analysis,  one  such  deck  must  be  prepared  for  each  substructure. 

The  NASTRAN  Data  Deck  for  Phase  2 of  Normal  Modes  Analysis  with  two  substructures  Is  shown 
in  Table  14. 

The  Phase  2 NASTRAN  Data  Deck  for  Normal  Modes  Analysis  Is  similar  to  that  used  for  Static 
Analysis.  The  following  comments  are  related  to  differences  In  the  two  decks: 

1.  Since  there  are  no  loads  associated  with  a normal  modes  analysis,  the  module  GP3  is 
not  executed. 

2.  The  same  operations  are  performed  on  the  mass  matrix  as  are  performed  for  the  stiffness 
matrix. 
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3.  The  data  block  LAMA  (Eigenvalue  Summary)  is  written  as  the  first  data  block  on  User 
Tape  3.  This  1'  followed  by  the  appropriate  partitions  of  the  eigenvectors  for  each 
of  the  substructures. 

4.  The  Case  Control  Deck  must  Include  a method  selection  for  eigenvalue  extraction. 

5.  The  Bulk  Data  Deck  Is  similar  to  that  used  In  static  analysis,  except  that  a null  matrix 
must  be  defined  for  the  mass  matrix,  Instead  of  the  load  matrix  (since  matrix  assembly 
Is  not  required),  and  an  EIGR  card  must  b?  Included. 

The  Phase  3 data  deck  for  Normal  Modes  Analysis,  given  In  Table  15,  Is  similar  to  that  used 
for  Static  Analysis.  The  first  reference  to  module  INPUTT1  Is  to  read  the  data  block  LAMA,  which 
Is  the  first  data  block  on  User  Tape  3.  The  second  reference  to  INPUTT1  Is  to  read  the  proper 

partition  of  the  eigenvectors.  The  zero  parameter  at  the  end  of  the  statement  should  be  Incre- 

mented one  for  each  substructure  In  order  to  point  to  the  proper  eigenvector  partition. 

1.10.1.4  Dynamic  Analysis 

Manual  substructuring  may  be  used  with  any  of  the  other  dynamics  rigid  formats.  The  NASTRAN 
Data  Decks  will  be  similar  to  those  used  for  Normal  Modes  Analysis.  All  dynamic  loads  must  be 
applied  in  Phase  2.  If  the  SUP0RT  card  is  needed  to  define  free  body  motions  for  the  structure  as 
a whole,  it  must  be  included  in  Phase  2. 

In  dynamic  analysis,  the  a-set  will  include,  in  addition  to  all  points  on  the  boundary  of  the 
substructure,  a number  of  points  within  each  substructure  sufficient  to  define  the  dynamic  response. 
Since  all  active  degrees  of  freedom  along  interior  boundaries  must  be  included  in  u . the  a-set  will 

a 

contain  more  degrees  of  freedom  than  are  needed  in  dynamic  analysis,  with  a large  resulting  ineffi- 
ciency for  a very  small  gain  in  accuracy.  This  is  a serious  consideration  because,  d u to  the 

high  density  of  K , the  time  to  perform  most  of  the  significant  matrix  operations  in  Phase  2 

fla 

increases  nearly  as  the  cube  of  the  number  of  degrees  of  freedom  in  u . The  situation  can  be 

21 

greatly  Improved  by  a second  stiffness  reduction  in  Phase  2,  in  which  u is  partitioned  into  a 

O 

set,  uc<  that  will  be  retained  in  dynamic  analysis,  and  a set,  u^,  that  will  be  eliminated.  The 
u^  set  includes  the  excess  deqrees  of  freedom  on  the  interior  boundaries.  The  second  stiffness 
reduction  in  Phase  2 is  defined  by  list  i nq  the  members  of  the  ufe  set  that  will  be  eliminated  on 
0MIT  cards.  These  omitted  deqrees  of  freedom  must  reference  the  scalar  points  associated  with 
the  pseudostructure. 

In  Phase  3 for  dynamics,  each  msir.w  substructure  is  restarted  with  the  partition  of  the 
Phase  2 solution  vector,  or  eiqenvertor.  for  each  substructure,  fll  normal  data  i eduction 
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procedures  may  then  be  applied.  In  dynamic  analysis,  Phase  3 can  be  omitted  If  output  requests 
are  restricted  to  the  response  quantities  for  the  scalar  points  of  the  pseudostructure.  In  this 
case,  the  output  and  partition  modules  can  be  omitted  from  the  Phase  2 runs,  as  their  only  purpose 
Is  to  serve  as  Input  for  the  Phase  3 runs.  If  output  Is  desired  for  dependent  response  quantities 
or  element  stresses  and  forces,  a Phase  3 run  must  be  made  for  each  substructure  of  Interest. 

1.10.1.5  DMAP  Loops  for  Phase  2 

The  DMAP  sequences  for  the  substructure  example  In  Section  1.10.1,1  uses  repeated  blocks 
of  code  for  each  substructure.  Cards  209  through  215  are  associated  with  Input  for  substructure  1. 
Cards  216  through  222  perform  the  same  operations  for  substructure  2.  Likewise,  cards  230  and  231 
are  associated  with  output  for  substructure  1,  and  cards  232  and  233  are  associated  with  output  for 
substructure  2.  If  a large  number  of  substructures  are  used.  It  Is  more  convenient  to  use  a DMAP 
loop,  rather  than  repeating  blocks  of  code.  DMAP  loops  are  constructed  by  placing  a LABEL  state- 
ment at  the  beginning  of  the  loop  and  an  REPT  statement  at  the  end  of  the  loop.  The  number  of 
times  the  REPT  statement  must  be  executed  Is  set  by  an  Integer  constant. 

The  series  of  statements  represented  by  cards  209  through  222  (In  Table  5)  can  be  replaced 
with  the  following  sequence  of  DMAP  operations: 


PAP.AM 

//  C.N.N0P  / V ,N,INP*1  S 

LABEL 

BL0CK1  S 

INPUTT1 

/ E.KGGA.PGA,,  / C.N.-3  / V.N.1NP 

MERGE. 

...KGGA.E,  / KGGTA  S 

ADD 

KGG.KGGTA  / KTA  S 

EQUJV 

KTA.KGG  / TRUE  S 

MERGE. 

.PGA....E  / PGTA  / C.N.1  $ 

ADO 

PGT.PGTA  / PTA  $ 

EQUIV 

PTA.PGT  / TRUE  S 

PARAM 

//  C.N.ADD  / V.JUNP  / V.M.1NP  / C 

REPT 

BL0CK1.1  $ 

The  LABEL,  BL0CK1 , is  shown  at  the  beginning  of  the  loop,  and  the  REPT  statement  Is  shown 
at  the  end.  The  integer  in  the  REPT  statement  is  set  to  one  less  than  the  number  of  substructures. 
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which  in  this  case  is  one.  The  PARAM  statement  preceding  the  REPT  statement  is  used  to  increment 
the  second  parameter  of  INPUTT1  by  one  each  time  through  the  loop.  This  causes  the  information  to 
be  read  from  a different  tape  each  time  through  the  loop.  This  DMAP  loop  does  not  check  the  label 
before  reading  the  information  on  the  input  tape.  The  fact  that  the  same  names  are  used  for  the 
matrices  each  time  through  the  loop  does  not  cause  any  difficulty,  as  the  matrices  are  located  by 
their  position  on  the  tape,  rather  than  by  name. 

If  a DMAP  loop  is  used  for  the  input  seq.  ce,  consideration  must  be  given  to  its  effect  on 
the  output  sequence.  Since  the  partitioning  vectors  were  not  saved  on  each  pass  through  the  DMAP 
loop  for  the  input  sequence,  it  is  necessary  to  recover  this  information  for  use  in  the  output 
sequence.  This  might  be  done  by  rerunning  INPUTT1  to  reread  the  partitioning  vectors  as  needed, 
or  perhaps  by  inserting  the  DMI  cards  for  the  partitioning  vectors  in  the  Bulk  Data  Deck  for 
Phase  2.  If  Phase  3 runs  are  not  required,  no  output  sequence  is  necessary. 

1.10.1.6  Identical  Substructures 

In  the  case  of  identical  substructures,  the  substructuring  procedures  can  be  organized  to 
take  full  advantage  of  the  repetitive  parts.  The  substructures  only  have  to  appear  identical  in 
Phase  1.  The  loading  conditions  and  boundary  conditions  used  in  Phase  2 may  be  quite  different 
for  the  otherwise  identical  substructures.  The  Phase  1 substructures  must  have  identical  geometry, 
including  the  global  coordinate  systems  used  on  the  boundary  grid  points. 

Only  a single  Phase  1 run  is  made  for  each  group  of  identical  substructures.  Since  the  iden- 
tical substructures  will  be  coupled  in  different  ways  during  Phase  2,  a different  partitioning 
vector  must  be  generated  for  each  use  of  the  identical  substructures  in  Phase  2.  These  multiple 
partitioning  vectors  can  be  placed  on  the  same  output  tape  from  Phase  1,  which  also  contains  the 
single  set  of  structural  and  loading  matrices  for  the  group  of  identical  substructures. 

The  user  may  choose  to  make  one  or  mo^e  Phase  3 runs  for  the  members  of  a group  of  identical 
substructures.  If  the  loading  conditions  and  boundary  conditions  are  also  identical  for  the  group 
of  identical  substructures,  a single  Phase  3 run  will  give  all  information  of  interest.  However, 
if  the  boundary  conditions  and/or  loading  conditions  are  different  for  the  various  members  of  the 
group  of  identical  substructures,  it  will  probably  be  desirable  to  make  a separate  Phase  3 run  for 
each  of  the  substructures  used  in  the  complete  structural  model. 
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The  use  of  Identical  substructures  not  only  saves  time  In  computer  runs  for  Phase  1 and 
perhaps  for  Phase  3,  but  also  substantially  reduces  the  effort  associated  with  the  preparation 
of  the  structural  model  in  the  Bulk  Data  Deck.  In  some  sense,  substructuring  procedures  with 
identical  substructures  can  be  thought  of  as  being  a form  of  data  generation.  Although  sub- 
structuring is  usually  used  because  of  problem  size,  it  may  be  desirable,  in  some  cases,  to  use 
substructuring  because  of  the  repetitive  nature  of  the  structure,  and  a consequent  saving  in 
data  generation  effort. 
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Table  1.  Data  Deck  for  Phase  1 of  Substructure  1 


100  NASTRAN  FILES  = (INPT.NPTP) 

101  ID  PHASE, 0NE  $ SUBSTRUCTURE  1 

102  TIME  2 

103  CHICPNT  YES 

104  APP  DISP 


105  S0L 

106  ALTER 

107  JUMP 


LBL7  $ 


108  ALTER  118 


109  FBS 


LW,UW.P0/U|»V  $ 


110  CHKPNT  U00V  $ 

111  0UTPUT1  E1,KLL,PL,,//C,N,-1/C,N,0/C,N,USERTP1  $ 

112  ALTER  119,164 

113  ENDALTER 

114  CEND 

115  TITLE  = PHASE  0NE  - SUBSTRUCTURE  1 

116  SPC  = 101 

117  BEGIN  BULK 


118  ASET 

119  CBAR 

120  CBAR 

121  DMI 

122  DMI 

123  GRID 

124  GRID 

125  GRID 

126  MAT1 

127  PBAR 

128  SPC 

129  ENDDATA 
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Table  2.  Comments  for  Phase  1,  Substructure  1 Data  Deck. 


This  run  will  be  checkpointed,  so  that  a restart  can  be  made  for  Phase  3.  The  user 
must  allocate  space  for  the  checkpoint  file,  NPTP.  (The  NPTP  file  is  presumed  to  be 
copied  to  tape  at  the  end  of  the  job.) 

Rigid  format  1 (Series  0),  Static  Analysis,  will  be  used  for  this  problem  without 
property  optimization. 

Insert  the  following  statement  after  DMAP  statement  No.  100. 

Jump  around  the  Rigid  Body  Matrix  Generator  modules.  The  solution  for  (ua>  will  be 
performed  in  Phase  2. 

Insert  the  following  three  statements  after  DMAP  statement  No.  118. 

Use  the  module  FBS  to  solve  for  {u°>  the  displacement  of  the  o-set  relative  to  the 
a-set  points. 

Write  displacement  vector  U00V  on  the  New  Problem  Tape. 

Use  the  module  0UTPUT1  to  write  the  DMI  matrix  given  on  cards  121  and  122,  along  with 
the  stiffness  matrix  KLL,  and  the  load  vector  PL  on  User  Tape  1 (USERTP1).  The  user 
must  allocate  space  for  the  User  Tape  file,  INPT.  (The  INPT  file  is  presumed  to  be 
copied  to  tape  at  the  end  of  the  job.)  The  details  of  the  call  for  DMAP  module 
BUT PUT 1 and  other  DMAP  information  are  given  in  Section  5. 

Delete  the  data  recovery  modules. 

Select  single-point  constraint  set  101. 

Defines  grid  point  3 as  a boundary  point  between  substructures. 

j Connection  cards  defining  bar  elements  in  substructure  1. 

') 

| Direct  Matrix  Input  cards  that  define  the  partitioning  vector  for  use  in  Phase  2. 

The  entries  on  these  cards  are  discussed  below. 


These  cards  define  the  grid  points  in  substructure  1. 
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Card 

No. 

126 

127 

128 


Table  2.  Comments  for  Phase  1,  Substructure  1 Data  Deck  (continued). 


Refer  to  Table  1 for  input  cards  described  below. 

Defines  the  material  for  the  elements  In  substructure  1. 

Defines  the  properties  of  the  elements  In  substructure  1. 

Defines  single-point  constraint  set  101.  Components  1 and  2 are  constrained  at  grid 
point  1 in  substructure  1. 
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Table  3.  Data  Deck  for  Phase  1,  Substructure  2 


150a  NASTRAN  FILES  = (INPT.NPTP) 

150b  ID  PHASE, 0NE  $ SUBSTRUCTURE  2 

151  TIME  2 

152  CHKPNT  YES 

153  APP  D1AP 

154  S0L  1,9 

155  ALTER  100 

156  JUMP  LBL7  $ 

157  ALTER  118 

158  FBS  L00,U00,P0/U00V  $ 

159  CHKPNT  U00V  $ 

160  0UTPUT1  E2.KLL.PL, ,//C,N, -1/C, N,0/C,N,USERTP2  S 

161  ALTER  119,164 

162  ENDALTER 

163  CEND 

164  TITLE  = PHASE  0NE  - SUBSTRUCTURE  2 

165  SPC  = 201 

166  L0AD  = 202 

167  BEGIN  BULK 


1 

2 

3 

4 5 6 

7 

168 

ASET 

3 

Jl26  ~ 

169 

CBAR 

3 

10 

3 4 

1.0 

170 

CBAR 

4 

10 

4 6 

1.0 

171 

CBAR 

5 

10 

5 6 

1.0 

172 

DM  I 

t 

E2 

0 

2 i 1 

3 

173 

DM  I 

E2 

1 

1 1.0  1.0 

1.0 

174 

F0RCE 

! 

202 

3 

1000. 

j 

-1.0 

175 

F0RCE 

202 

4 

1000.  i 

i { 

'•  i . 0 

176 

GRID 

3 

480.  j | 

34 c 

177 

GRID 

4 

j 1 

720.  1 1 

345 
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Table  4.  Conments  for  Phase  1,  Substructure  2 Data  Deck. 


Card 

No.  Refer  to  Table  3 for  Input  cards  described  below. 

160  The  partitioning  vector  for  substructure  2 Is  written  on  User  Tape  2 and  Is  named  E2. 

The  user  must  allocate  space  for  User  Tape  file,  INPT.  (The  INPT  file  Is  presumed  to 
be  copied  to  tape  at  the  end  of  the  job,)  It  Is  possible  to  change  the  tHJTPUTl  state- 
ment and  write  the  results  for  substructure  2 on  the  same  tape  as  for  substructure  1, 

If  desired. 

165  Selects  single-point  constraint  set  201. 

166  Selects  load  set  202. 

172  ) 

| Other  than  the  name  £2,  the  partitioning  vector  is  Identical  to  that  for  substructure  1. 

173  I 

174  | Oefines  the  external  loads  in  load  set  202.  The  load  applied  to  grid  point  3 has 

175 t arbitrarily  been  placed  in  substructure  2. 

182  Defines  single-point  constraint  set  201  at  grid  point  6,  component  2. 
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Table  5.  Data  Deck  for  Phase  Z 


200  NASTRAN  FILES  * (INPT.INPl ,INP2) 


201  ID 

PHASE, TWO 

202  TIME 

2 

203  APP 

DISP 

204  S0L 

1,9 

205  ALTER 

1 

206  PARAM 

//C ,N ,N0P/V ,N , TRUE=-1  $ 

207  ALTER 

7,22 

208  ALTER 

25,64 

209  INPUTT1 

/E01  .KGGOl  ,PG01  ,,/C,N,-l/C,N,l/C,N,USERTPl  $ 

210  MERGE. 

, ,,KGG01  ,E01  ,/KGGTOl  $ 

211  ADD 

KGG.KGGT01/KT01  $ 

212  EQUIV 

KT01.KGG/TRUE  $ 

213  MERGE, 

,PG01 , , , .E01/PGT01 /C,N,1  $ 

214  ADD 

PGT.PGT01/PT01  $ 

215  EQUIV 

PTOl.PGT/TRUE  $ 

216  IN PUTT 1 

/E02,KGG02,PG02,,/C,N,-1/C,N,2/C,N,USERTP2  $ 

21 V MERGE. 

, , .KGG02.E02./KGGT02  $ 

218  ADD 

KGG.KGGT02/KT02  S 

219  EQUIV 

KT02.KGG/TRUE  $ 

220  MERGE, 

,PG02, , . .E02/PGT02/C.N.1  $ 

221  ADO 

PGT.PGT02/PT02  $ 

222  EQUIV 

PT02.PGT/TRUE  S 

223  ALTER 

73,78 

824  ALTER 

111,111 

225  SSGl 

SLT.BGPDT .CSTM.SIl ,MPT, ,EDT, ,CASECC,DIT/PG/V,N, 

226  AOD 

PGT.PG/PGX  $ 

227  EQUIV 

PGX.PG/TRUE  $ 

223  ALTER 

137,141 

229  OUTPUT  1 

//C,N, -l/U,N.0/C.N,(ISiIRTP3  $ 

LUSET/V.N.NSK1P 


S 
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Table  5.  Data  Deck  for  Phase  2 (continued). 


230 

PARTN 

UGV,,E01/,ULV01  ,,/C,N,l  $ 

231 

OUTPUT  1 

ULV01 , , ,,//C,N,0/C,N,0/C,N,USERTP3  $ 

232 

PARTN 

UGV,  ,E02/,ULV02,  ,/C,N,1  $ 

233 

OUTPUT  1 

ULV02,, , ,//C,N,0/C,N,0/C,N,USERTP3  $ 

234 

SDR2 

CASE CC .CSTM.MPT ,DIT  .EQEXIN ,SIL , . .BGPDT 
0PG1 ,0QG1 ,0UGV1 , , ,/C,N, STATICS  $ 

235 

0FP 

0UGV1,0PG1,0QG1,,,//V,N,CARDN0  $ 

236 

ALTER 

154,156 

237 

ALTER 

158,164 

236 

ALTER 

168,169 

ALTER 

172,173 

239 

ENDALTER 

240 

CEND 

241 

TITLE  = 

PHASE  TWO 

242 

BEGIN  BULK 

1 23456789  10 
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Table  6.  Contents  for  Phase  2 Data  Deck. 


Card 

No.  Refer  to  Table  5 for  Input  cards  described  below. 

204  Rigid  Format  1 (Series  0) . Static  Analysis,  will  be  used  for  this  problem. 

205  Insert  the  following  statement  after  OMAP  statement  No.  1. 

206  Define  the  parameter  TRUE  • -1. 

207  Delete  the  DMAP  statements  associated  with  the  preparation  of  the  Element  Connection 
Table  and  structure  plots. 

208  Delete  the  OMAP  statements  associated  with  matrix  assembly. 

209  Insert  the  DMAP  module  INPUTT1  to  read  the  partitioning  vector,  the  stiffness  matrix, 

and  the  load  vector  from  User  Tape  1.  These  matrices  have  been  renamed  E01,  KGG01, 
and  PG01 , respectively.  The  user  must  arrange  to  have  the  tape  mounted  that  was  pre- 
pared at  the  end  of  Phase  1 run  on  substructure  1 copied  to  a file  designated  as  INP1. 

210  Insert  the  module  MERGE  to  change  the  a-set  size  of  the  stiffness  matrix  from  Phase  1 
to  g-size  for  Phase  2,  and  designate  the  output  as  KGGT01.  In  this  particular  case, 
no  change  will  take  place,  since  the  a-slze  from  Phase  1 Is  the  same  as  the  g-size 

In  Phase  2. 

211  Insert  the  module  ADD  to  add  the  null  matrix  KGG,  defined  In  the  Bulk  Data  Deck,  to 
KGGT01,  and  designate  the  output  as  KT01. 

212  Insert  the  module  EQUIV  to  equivalence  KT01  to  KGG. 

213  Insert  the  module  MERGE  to  change  the  a-slze  of  the  load  vector  from  Phase  1 to  g-size  j 

for  Phase  2,  and  designate  the  output  as  PGT01.  In  this  case,  no  change  In  size  will 

j 

take  place. 

214  Insert  the  module  ADD  to  add  the  null  matrix  PGT,  defined  In  the  Bulk  Data  Deck,  to 
PGT01 , and  designate  the  output  as  PT01 . 

215  Insert  the  module  EQUIV  to  equivalence  PT01  to  PGT.  i 

216  Insert  the  module  INPUTT1  to  read  the  partitioning  vector,  the  stiffness  matrix,  and  j 

the  load  vector  from  User  Tape  2.  These  matrices  which  were  generated  for  substructure  ; 
2 In  Phase  1 are  redesigned  as  E02,  KGG02,  and  PG02,  respectively.  The  user  must 
arrange  to  have  the  tape  mounted  that  was  prepared  at  the  end  of  the  Phase  1 run  for 
substructure  2 copied  to  a file  designate*'  as  INP2. 
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Table  6.  Comments  for  Phase  2 Data  Deck  (continued). 


Card 

No.  Refer  to  Table  S for  Input  cards  described  below. 

217  Insert  the  module  MERGE  to  change  the  stiffness  matrix  for  substructure  2 from  a-slze 
In  Phase  1 to  g-slze  In  Phase  2 and  designate  the  output  as  KGGT02. 

218  Insert  the  module  ADD  to  add  the  stiffness  matrix  for  substructure  2 to  the  stiffness 
matrix  for  substructure  1 , and  designate  the  output  as  KT02. 

219  Insert  module  EQUIV  to  equivalence  KT02  to  KGG.  The  matrix  KGG  now  represents  the 
stiffness  matrix  for  the  pseudostructure,  and  will  be  used  for  Input  to  Phase  2. 

220  Insert  the  module  MERGE  to  change  the  load  vector  from  a-slze  In  Phase  1 to  g-slze  In 
Phase  2. 

221  Insert  the  module  ADD  to  add  the  loads  applied  to  substructure  2 to  the  load  vector 
for  substructure  1,  and  designate  the  output  as  PT02. 

222  Insert  the  module  EQUIV  to  equivalence  PT02  to  PGT. 

223  Delete  the  DMAP  statements  associated  with  the  Grid  Point  Singularity  Processor. 

224  Delete  the  module  SSG1  as  given  In  Rigid  Format  1. 

225  Insert  the  module  SSG1  with  the  calling  sequence  modified  to  remove  parts  not 

associated  with  directly  applied  loads.  Since,  for  this  particular  problem,  all 
loads  were  applied  in  Phase  1,  there  will  be  no  output  from  SSG1. 

226  Insert  the  module  ADD  to  combine  the  load  vector  from  Phase  2 with  the  load  vectors 
generated  In  Phase  1,  and  designate  the  output  as  PGX. 

227  Insert  the  module  EQUIV  to  equivalence  PGX  to  PG.  The  data  block  PG  now  Includes  all 
loads  from  both  Phase  1 and  Phase  2,  and  will  be  used  as  Input  to  Phase  3. 

228  Remove  SDR2  and  0FP  as  given  in  Rigid  Format  1. 

229  Insert  the  module  0UTPUT1  to  rewind  User  Tape  3 and  place  the  label  USERTP3  on  this 

file.  The  user  must  arrange  a third  file  allocated  which  Is  designated  as  INPf. 

(It  Is  presumed  the  INPT  file  will  be  copied  to  a tape  at  the  end  of  the  job.) 

230  Insert  the  module  PARTN  to  separate  that  part  of  the  solution  vector  UGV  associated 

with  substructure  1,  and  designate  the  output  as  ULV01. 
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Table  6.  Comment*  for  Phase  2 Data  Deck  (continued). 


Card 

No.  Refer  to  Table  5 for  Input  cards  described  below. 

231  Insert  the  module  0UTPUT1  to  write  the  partition  of  the  solution  vector  associated  with 
substructure  1 on  User  Tape  3. 

232  Insert  the  module  PARTN  to  separate  that  part  of  the  solution  vector  associated  with 
substructure  2,  and  designate  the  output  as  ULV02. 

233  Insert  the  module  0UTPUT1  to  write  that  part  of  the  solution  vector  associated  with 
substructure  2 on  User  Tape  3.  This  will  place  the  solution  vectors  for  both  sub* 
structures  on  User  Tape  3.  (A  second  tape  could  be  used  for  the  solution  vector  for 
substructure  2 by  changing  the  DMAP  statement  for  0UTPUT1.) 

234  Insert  the  module  SDR2  with  the  calling  sequence  modified  to  remove  those  parts 
associated  with  element  output. 

235  Insert  the  module  0FP  with  the  calling  sequence  modified  to  remove  those  parts 
associated  with  element  output. 

236  Remove  0FP  as  given  In  Rigid  Format  I. 

237  Remove  the  DMAP  statements  associated  with  the  preparation  of  the  deformed  structure 
plots. 

238  Remove  the  statements  associated  with  ERR0R2  and  ERR0R4. 

243  ) 

, Mil  cards  used  to  define  the  null  matrix  KGG. 

244  ) 

245) 

, DMI  cards  used  to  define  the  null  matrix  PGT. 

246) 

247  Definition  of  the  three  scalar  points  for  the  pseudostructure. 
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Tablt  7.  Data  Dock  for  Phase  3,  Sub* true tort  1, 


300 

NASTRAN 

FILES  ■ (INPTJPTP) 

301 

ID 

PHASE .THREE  $ SUBSTRUCTURE  1 

302 

TINE 

2 

303 

ARP 

D1AP 

304 

S#L 

1.9 

305 

ALTER 

23.125 

306 

INPUTT1 

/•»»,/C,N,-1/C,N,0/C,N,USERTP3  ! 

307 

INPUTT1 

/ULV..../C.N.0  $ 

MS 

ALTER 

128.133 

309 

ALTER 

165.176 

310 

ENDALTER 

311 

(Include  Restart  Dictionary  fron  Phata 

312 

CEND 

313 

TITLE  • 

PHASE  THREE  - SUBSTRUCTURE  1 

314 

DISP  - ALL 

315 

ELFGRCE 

- ALL 

316 

MAD  - 

ALL 

317 

SPCFfRCE 

■ ALL 

318 

BEGIN  BULK 

319 

(No  Bulk  Data) 

320 

ENDDATA 
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Table  8.  Comments  for  Phase  3,  Substructure  1 Data  Deck. 


Card 

No.  Refer  to  Table  7 for  Input  cards  described  below. 

304  Rigid  Format  1 (Series  0),  Static  Analysis,  will  be  used  for  this  problem. 

305  Delete  all  parts  of  the  rigid  format,  except  the  data  recovery  modules. 

306  Insert  module  INPUTT1  to  rewind  and  check  the  label  on  User  Tape  3.  The  user  must 
arrange  to  have  the  tape  mounted  that  was  prepared  at  the  end  of  the  Phase  2 run  copied 
to  a file  designated  as  INPT. 

307  Insert  module  INPUTT1  to  read  the  solution  vector  for  substructure  1 from  User  Tape  3. 

The  solution  vector  is  designated  as  ULV  for  Input  to  module  SDR1.  1 

308)  j 

! Remove  additional  DMAP  statements  not  associated  with  data  recovery  operations. 

309 1 

| 

311  Insert  the  Restart  Dictionary  punched  during  the  Phase  1 run  of  substructure  1.  The 
user  must  arrange  to  have  the  checkpoint  tape  from  the  Phase  1 run  for  substructure  1 
copied  to  a file  0PTP  for  the  restart. 

314  Request  printed  output  for  all  displacements  of  substructure  1. 

315  Request  printed  output  of  forces  for  all  elements  in  substructure  1. 

316  Request  printed  output  of  the  load  vector  for  substructure  1.  In  this  particular  case, 

no  output  will  result  because  no  loads  were  applied  to  substructure  1. 

317  Request  printed  output  for  all  nonzero  single-point  forces  of  constraint  on  substruc- 
ture 1. 

318  Beginning  of  Bulk  Data  Deck. 

319  No  bulk  data  cards  should  be  included  in  the  Phase  3 run.  However,  the  BEGIN  BULK  and 

ENDDATA  cards  must  be  present. 

320  End  of  NASTRAN  Data  Deck. 
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Table  9.  Data  Deck  for  Phase  3,  Substructure  2 


350a  NASTRAN 

FILES  - (INPT.0PTP) 

350b 

ID 

PHASE .THREE  $ SUBSTRUCTURE  2 

351 

TIME 

2 

352 

APP 

DISP 

353 

S0L 

1.9 

354 

ALTER 

23,125 

355 

INPUTT1 

/ » » . ./C ,N ,-1/C .N.O/C ,N .USERTP3  $ 

356 

INPUTT1 

/ULV,,,,/C,N,1  $ 

357 

ALTER 

128,133 

358 

ALTER 

165,176 

359 

ENDALTER 

360 

(Include  Restart  Dictionary  from  Phase 

361 

CEND 

362 

TITLE  = 

PHASE  THREE  - SUBSTRUCTURE  2 

363 

DISP  = ALL 

364 

ELF0RCE 

= ALL 

365 

0L0AD  = 

ALL 

366 

SPCF0RCE 

= ALL 

367 

BEGIN  BULK 

368 

(No  Bulk  Data) 

369 

ENDDATA 
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t 

| 

Table  10.  Comments  for  Phase  3,  Substructure  2 Data  Deck. 


SUBSTRUCTURING 


I 


Table  11.  Instructions  for  Modified  Phase  2 Data  Deck. 


1.  Remove  card  116.  SPC  set  selection  for  Phase  1 substructure  1 and  request  SPC  set  201 
after  card  241. 

2.  Replace  card  118  as  shown  in  Table  12  to  reiefine  the  a-set  for  substructure  1. 

3.  Replace  cards  121  and  122  with  cards  121,  122,  and  12?a  shown  In  Table  12  to  redefine  the 
partitioning  vectors  for  substructure  1. 

4.  Card  128  Is  not  required,  SPC  set  definition  for  substructure  1 (see  Item  1 above). 

5.  Remove  cards  165  and  166,  SPC  and  load  set  selection  for  Phase  1,  substructure  2 (see  also 
Item  1 above).  Select  L0AD  set  202  and  place  after  card  241. 

6.  Replace  card  168  as  shown  in  Table  12  to  redefine  the  a-set  for  substructure  2. 

7.  Replace  cards  172  and  173  with  cards  172,  173,  and  173a  shown  in  Table  12  to  redefine  the 
partitioning  vectors  for  substructure  2. 

8.  Cards  174,  175,  and  182  are  not  required,  load  definition  and  SPC  definition  for 
substructure  2 (see  item  1 above). 

9.  Replace  cards  243  and  245  as  shown  in  Table  12  to  conform  to  new  size  for  pseudostructure. 

10.  Insert  the  cards  246a  and  246b  as  shown  fri  Table  12  in  the  Bulk  Data  Deck  for  Phase  2 
for  definition  of  the  loading  condition  and  boundary  condition. 

11.  Replace  card  247  as  shown  in  Table  12  to  modify  the  definition  of  the  pseudostructure  to 
contain  12  scalar  points. 


i 

1 

i 

$ 


! 
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Table  12.  New  Data  for  Modified  Phase  2 


2 3 4 


ASET1 

126 

1 

3 

MI 

El 

0 

2 

DM1 

El 

1 

1 

♦Ell 

El 

1.0 

ASET1 

126 

3 

4 

DM1 

E2 

0 

2 

DMI 

E2 

1 

4 

+E21 

E2 

1.0 

1.0 

dm: 

KGG 

0 

6 

DMI 

PGT 

0 

2 

SL0AD 

202 

5 

1000 

SPC1 

SP0INT 

201 

1 

THRU 

1 

12 

5 6 7 8 9 


1 

1 

12 

1 

1.0 

1.0 

1.0 

1.0 

1.0 

|5 

1 

1 

12 

1 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

i 

1 

t 

2 i 

12 

12 

1 

2 

1 

12 

t 

1 

8 

1000. 

; 

2 

11 

1 


+E11 


+E21 


THRU 


12 
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Table  13.  Phase  1 Normal  Nodes  Analysis  Data  Deck. 


NASTRAN 

FILES  « (INPT.NPTP) 

ID 

PHASE ,0NE  $ NORMAL  M0DES 

TIME 

2 

CHKPNT 

YES 

APP 

DISP 

S0L 

3,0 

ALTER 

86,126 

0UTPUT1 

E10,KAA,MAA,,//C,N,-1/C,N,0/C,N,USERTP1  $ 

ENDALTER 

CEND 

(Case  Control  Deck) 
BEGIN  BULK 


(Bulk  Data  Deck) 
ENDDATA 
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Table  14.  Phase  2 Normal  Modes  Analysis  Date  Deck. 

NASTRAN  FILES  - (INPT.INPl ,INP2) 

ID  PHASE, TV*  $ NORMAL  M#0ES 

TIME  2 

APP  DISK 

SDL  3.0 

ALTER  1 

PARAM  //C.N.NDP/V.N  .TRUE-1  $ 

ALTER  6,49 

INPUTT1  /E01 .KGG01 .MGG01 ,,/C,N,-l/C,N,l/C,N,USERTPl  $ 

MERGE.  . , ,KGG01 ,E01 ,/KGGTOl  $ 

ADD  KGG.KGGT01/KT01  $ 

EQUIV  KTOl.KGG/TRUE  $ 

MERGE,  , , .MGGOl ,E0 i ,/MGGTOl  $ 

ADD  MGG.MGGT01/MT01  $ j 

EQUIV  MT01 .MGG/TRUE  $ 

INPUTT 1 /E02,KGG02,MGG02,,/C,N,-1/C,N,2/C,N,USERTP2  $ 

MERGE,  , ,,KGGQ?,E02,/KGGT02  $ 

ADD  KGG.KGGT02/KT02  $ 

EQUIV  KT02.KGG/TRUE  $ 

MERGE,  , ,,MGG02,E02,/MGGT02  $ 

ADD  MGG.MGGT02/MT02  $ 

EQUIV  MT02, MGG/TRUE  $ 

ALTER  57,62 

ALTER  119,120 

0UTPU. . LAMA,,,, //C,N,-1/C,N, 0/C, N.USERTP3  $ 

PARTN  PHIG,,E01/,PHIA01 , ,/C,N,l  $ 

(JUTPUT1  PHI A01 , , , ,//C  ,N  ,0/C  ,N  ,0/C  ,N .USERTP3  $ 

PARTN  PHIG, ,E02/,PHIA02, ,/C,N,l  $ 

(JUTPUT1  PHIA02, , , ,//C ,N ,0/C,N ,0/C ,N .USERTP3  $ 
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Table  14.  Phase  2 Normal  Nodes  Analysis  Data  Beck  (continued). 

SDR2  CAS£CC,CSTM.NPT,DIT,EQEX!N.SIL,,.BGP0T,LAMA,QG,PH1G../ 
,0QG1,0PHIG,,,/C,N,REIG  $ 

#FP  #PHIG,WG1,.,,//V,N,CARDN#  $ 

ALTER  122,126 

ALTER  128,129 

ENDALTER 

CEND 

(Case  Control  deck) 


BEGIN  BULK 

(Bulk  Data  Deck) 
ENDDATA 
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Table  15.  Phase  3 Normal  Modes  Analysis  Oata  Deck. 

NASTRAN  FILES  - (INPT.fPTP) 

ID  PHASE .THREE  $ N0RMAL  M0DES 

TIME  2 

APP  DISP 

S0L  3.0 

ALTER  22,107 

INPUTT1  /LAMA , , , ,/C ,N ,-1 /C ,N ,0/C ,N .USERTP3  $ 

INPUTT1  /PHIA,,,,/C,N,U  $ 

ALTER  127,134 

ENDALTER 

(Include  Restart  Dictionary  from  Phase  1) 

CEND 

(Case  Centra!  Deck) 

BEGIN  BULK 

(No  Bulk  Data) 

ENDDATA 
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Figure  1.  Manual  substructuring  problem. 
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1.10.2  Automated  Multi-Stage  Substructuring 

Large  and  complex  structural  analysis  problems  can  be  solved  for  static  response  and/or 
normal  mode  shapes  using  the  automated  multistage  substructuring  features  of  NASTRAN.  As  with 
all  substructuring  approaches,  the  user  subdivides  the  Intended  model  Into  a set  of  smaller,  more 
elementary  partitions  called  basic  substructures.  These  components  of  the  whole  structure  can  be 
modeled  Independently,  checked  for  accuracy,  and  then  assembled  automatically  all  at  once  or  In 
stages  to  form  a composite  model  representing  the  whole  structure  for  final  solution. 

In  order  to  effectively  employ  this  automated  substructuring  capability  of  NASTRAN  for 
static  and  normal  modes  analyses,  the  user  should  gain  an  overall  understanding  of  the  basic 
program  design  concepts,  the  data  base  on  which  it  opera;  and  the  control  functions  provided. 
These  topics  are  discussed  in  the  sections  which  follow.  Suggestions,  recommendations,  and 
cautions  to  be  observed  when  using  automated  substructuring  are  presented  in  Section  1.10.2.6. 

A complete  example  of  a substructuring  analysis  with  listings  and  explanations  of  Input  data  cards 
Is  Included  In  Section  1.10.2.7.  The  new  user  would  benefit  greatly  by  executing  this  example 
as  his  first  test  of  the  automated  substructuring  system. 

A detailed  description  of  the  substructuring  control  cards  and  a summary  of  pertinent  bulk 
data  cards  Is  provided  In  Section  2.7  of  this  manual.  A detailed  description  of  each  of  these 
bulk  data  cards  Is  included  alphabetically  along  with  all  other  bulk  data  cards  in  Section  2.4. 

The  basic  design  concepts  used  In  developing  this  automated  substructuring  capability  are 
described  below.  The  theory  is  presented  In  Section  4.6  of  the  Theoretical  Manual. 

1 .10.2.1  Basic  Concepts 

Automated  substructuring  analysis  is  available  for  use  with  NASTRAN  Rigid  Formats  1,  2,  and  3. 
This  provides  capability  for  static  analysis,  static  analysis  with  Inertial  relief  for  unsupported 
structures,  and  normal  modes  analysis.  The  capability  allows  an  unlimited  number  of  substructures 
to  be  combined  and/or  reduced  in  any  sequence  desired.  Each  substructure  is  represented  by  its 
mass  and  stiffness  matrices.  A reduction  In  size  or  condensation  of  these  matrices  Is  accomplished 
using  the  Guyan  reduction  technique. 

Although  the  NASTRAN  substructuring  system  may  be  used  for  small  and  moderate  size  problems, 
several  features  are  available  to  accommodate  very  large  problems.  The  most  important  of  these 
features  is  the  automated  data  base  management  system  used  to  maintain  the  Substructure  Operating 
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File  (S0F)  on  which  all  pertinent  matrix  and  substructure  1 loading  data  and  associated  control  files 
are  stored.  This  $0F  carries  all  the  Information  needed  from  run  to  run  throughout  a substructuring 
analysis. 

Processing  automated  substructuring  analyses  Is  subdivided  Into  three  phases  similar  to  those 
described  earlier  for  manual  substructuring.  The  usual  analysis  proceeds  as  follows.  First, 
several  separate  Phase  1 executions  are  performed,  one  for  each  basic  substructure.  Second, 
one  or  more  Phase  2 executions  may  be  performed.  In  a Phase  2 run,  any  number  of  substructure 
reductions  and/or  combinations,  resulting  in  higher  level  (meaning  more  complex)  pseudostructures, 
may  be  performed.  Phase  2 processing  may  be  halted  at  any  stage  of  model  assembly  and  restarted 
In  a subsequent  Phase  2 execution.  The  results  at  each  stea  In  the  operation  are  stored  on  the  S0F 
so  as  to  be  available  for  subsequent  execution.  The  final  steps  of  a Phase  2 operation  would  be 
the  solution  step  for  the  highest  level  structure  and  the  data  recovery  steps  with  limited  output 
capability  (displacements,  forces  of  constraint,  and  applied  loads  only)  for  any  lower  level 
substructure.  Complete  and  detailed  data  recovery  for  the  basic  substructures  must  be  obtained 
by  separate  Phase  3 executions,  one  for  each  basic  substructure.  This  level  of  data  recovery  may 
include  any  or  all  of  the  NASTRAN  output  normal  for  a non-substructure  analysis. 

Automated  substructuring  allows  each  basic  substructure  to  be  defined  Independently.  This 
concept  Is  represented  by  three  key  features  of  the  system. 

1.  There  are  no  restrictions  as  to  duplication  of  grid  point  or  element  Identification 
numbers,  load  sets,  individual  coordinate  systems,  etc.  All  data  for  a given  substruc- 
ture is  associated  with  an  assigned  unique  naire  for  that  structure.  The  only  data 
restriction  is  one  of  proper  modeling,  l.e.,  common  boundaries  require  grid  points  to  be 
located  at  the  same  point  in  space  for  each  connecting  substructure. 

2.  No  substructure  may  appear  as  a component  of  another  substructure  more  than  once;  and 
no  degrees  of  freedom  within  a substructure  may  bf  connected  ("combined")  to  other 
degrees  of  freedom  in  that  same  substructure  except  by  multipoint  constraints  imposed 
ct  the  solution  step  operation. 

3.  All  pertinent  substructure  data  are  stored  on  the  S0F,  an  expandable  direct  access  file. 
This  file  may  be  selectively  edited  and/or  dumped  to  tape  and  transmitted  to  another  user 
who  may  have  need  for  the  data.  Provision  is  made  for  automated  tape  conversion  among 
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COC,  IBM,  and  UMIVAC  computers  to  facilitate  such  data  transmittal  between  different 
users.  Use  of  this  file  Is  described  In  Section  1.10.2.4. 

Control  of  the  automated  substructuring  system  Is  obtained  through  the  use  of  linguistic 
comnands,  similar  to  those  of  Case  cont.'ol.  These  commands  are  placed  In  the  Substructure 
Control  Deck  shown  In  Figure  2.  This  Substructure  Control  Deck  Is  Input  between  the  Executive 
Control  and  Case  Control  Decks. 

Each  substructure  control  command  Is  automatically  translated  Into  appropriate  DMAP  ALTER 
cards  to  augment  the  requested  Rigid  Format  sequence.  Tho  user  may  also  Include  his  own  DMAP 
ALTER  commands,  or  he  may  modify  a previously  defined  DMAP  sequence.  A description  of  how  the 
user  may  Interface  with  this  NASTRAN -gene rated  substructuring  WAP  is  presented  In  Section  2.7.2. 
Listings  of  the  DMAP  ALTERS  generated  by  each  substructure  conmand  are  presented  in  Section  5.9. 
Descriptions  of  the  corresponding  modules  provided  for  substructuring  are  found  In  the  NASTRAN 
Programner's  Manual. 

1.10.2.2  Substructure  Operations  and  Control  Functions 

User  control  of  the  automated  multi-stage  substructuring  system  Is  obtained  via  the 
Substructure  Control  Deck  commands.  The  key  terms  used  to  describe  these  commands  and  their 
functions  are  defined  In  Table  16.  A suninary  of  the  substructuring  ccwmand  options  Is  presented 
In  Table  17.  Some  of  these  commands  require  specific  bulk  data  cards  which  are  listed  for  easy 
reference  In  Table  18.  The  user  should  also  refer  to  Section  2.7  for  a complete  description  of 
the  Substructure  Control  Deck  commands  and  to  Section  2.3  for  detailed  descriptions  of  the 
corresponding  bulk  data  cards. 

The  operation  and  control  functions  of  automated  substructuring  analysis  are  best  illustrated 
and  explained  using  the  "tree"  structure  presented  in  Figure  3.  This  figure  defines  the  geneology 
of  all  the  component  substructures  used  In  building  a final  model.  Basic  substructures  are 
created  at  the  Phase  1 level.  Substructures  “A,''  "B,"  and  "E"  are  showi  in  solid  boxes  Indicating 
they  were  formed  from  actual  data  deck  submittals  and  are  physically  different  models.  The  dotted 
boxes  are  called  "Image"  substructures  and  are  the  result  of  an  EQUIVALENCE  operation  rather  than 
an  actual  Phase  1 data  deck  submittal.  The  EQUIVALENCE  operation  defines  a new  substructure 
which  Is  a duplicate  of  an  existing  substructure  and  automatical ly  creates  all  equivalent  lower 
level  component  substructures.  Thus,  space  is  saved  on  the  data  files  by  eliminating  storage  of 
redundant  matrix  data.  A four-bladed  propeller,  for  example,  could  be  seen  to  consist  of  four 
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Identical  components  and,  hence,  only  one  need  hy  explicitly  modeled.  The  other  three  blades  could 
be  defined  solely  by  using  the  EQUIVALENCE  command. 

The  Image  substructures  exist  In  name  only.  Note  In  Figure  3 that  the  names  of  the  Image 
structures  are  Identical  to  the  equivalent  parent  structure,  with  the  exception  of  a prefix 
character.  The  new  names  would  oe  created  automatically  by  NASTRAN  with  the  use  of  the  PREFIX 
subcommand  to  EQUIVALENCE.  These  new  prefixed  names  would  then  be  used  to  reference  the  appro- 
priate component  substructure  as  If  It  were  created  Independently. 

Note,  the  term  "lower  level"  refers  to  the  less  complex  of  the  component  substructures  which 
are  used  to  create  a higher  level,  or  more  complex  substructure. 

From  the  user  point  of  view,  all_  substructures  shown  In  Figure  3,  with  either  solid  or  dotted 
boxes,  are  separate  and  distinct  substructures.  They  may  have  different  applied  loads,  boundary 
conditions,  and  responses.  For  example,  though  only  A,  B,  and  E represent  actual  Phase  1 executions. 
Phase  3 data  recovery  executions  may  be  made  for  A,  B,  E,  XA,  XB,  YA,  YB,  YXB,  and  YE,  each  of 
which  generally  would  have  different  results. 

The  C0MBINE  coomand  (see  Table  17)  with  Its  numerous  subcommands,  offers  flexibility  in  the 
assembly  of  substructures  Into  a higher  level  substructure.  The  C0W1INE  capability  allows 
component  substructures  to  be  translated,  rotated,  and/or  symmetrical 'y  transformed  via  mirror 
Image  transformation  for  proper  positioning  In  space. 

For  example,  the  right  wing  of  an  aircraft  Is  first  modeled  and  an  EQUIVALENT  operation  Is 
performed  to  define  an  Identical  duplicate  wing.  Then,  In  the  C0FBINE  operation,  a SYMTRANSFJWM 
Is  applied  so  that  the  wing  now  appears  as  the  actual  left  wing  (a  mirror  Image  of  the  right 
wing),  and  a TRANSFORM  Is  applied  to  properly  position  It  on  the  left  side  of  the  aircraft. 

Caution  Is  advised  In  that  the  symmetry  transformation  (SYMTRAN)  Is  always  applied  to  the  component 
In  its  own  basic  coordinate  system  before  the  usual  translation  and  rotation  (TRANS)  for  final 
positioning  (see  Section  4.6  of  the  Theoretical  Manual). 

The  REDUCE  command  causes  a Guyan  reduction  to  be  performed  on  an  existing  substructure. 

The  user  specifies  which  degrees  of  freedom  are  to  be  retained  using  the  BDYC  and  BOYS  (or  BDYS1 ) 
bulk  data  cards  provided.  The  degrees  of  freedom  retained  are  all  called  boundary  degrees  of 
freedom  although  they  all  need  not  ever  appear  on  the  boundary  with  another  substructure. 

Obviously,  all  degrees  of  freedom  eventually  needed  for  boundary  connections  must  be  retained, 

1,e.«  they  must  not  be  reduced  out.  However,  care  must  be  taken  to  retain  in  this  boundary  set 
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all  the  appropriate  degrees  of  freedom  needed  to  represent  the  dominant  displacement  patterns  for 
accurate  calculation  of  eigenvalues  and  eigenvectors  for  normal  modes  analyses. 

As  many  EQUIVALENCE,  C0MB I NE , or  REDUCE  commands  as  desired  may  be  used  In  one  or  more 
Phase  2 executions.  However,  only  one  S01VE  command  Is  allowed  In  any  single  Phase  2 execution. 
As  Indicated  In  the  definitions  of  Table  16,  the  SfLVE  command  requests  a solution  for  structural 
response  to  applied  loads  (Rigid  Formats  1 and  2)  or  the  calculation  of  normal  modes  (Rigid 
Format  3)  of  the  substructure  named  In  the  command. 

The  REC0VER  command  is  used  In  Phase  2 to  recover  the  solution  data  for  successively  lower 
level  substructures.  Only  the  displacements,  forces  of  constraint,  and  applied  loads  can  be 
selectively  output  for  any  component  substructure  during  these  Phase  2 operations.  The  BREC0VER 
command  Is  then  used  In  a Phase  3 execution  to  obtain  all  the  detail  response  output  normally 
provided  by  NASTRAN  for  each  desired  basic  substructure. 

Using  the  PL0T  command,  only  undeformed  plots  may  be  requested  In  a Phase  2 execution. 
Deformed  plots  can  only  be  obtained  from  a Phase  3 execution. 

The  user  controls  each  step  In  the  analysis  by  specifying  the  appropriate  commands  to  be 
executed  and  the  substructure  names,  such  as  A,  B,  YC,  etc.  (see  Figure  3),  of  each  substructure 
to  be  used  in  that  step. 

To  reduce  the  potential  for  input  error  and  to  simplify  the  bookkeeping  tasks,  all  specific 
references  to  loadings  and  grid  points  for  connection,  boundary  sets,  and  constraints,  etc.  are 
made  with  respect  to  the  basic  substructure  name  only.  For  these  reasons,  no  component  substruc- 
ture may  be  used  more  than  once  while  building  the  solution  structure.  That  Is,  every  component 
named  in  any  substructure  must  be  unique.  If  the  same  component  substructure  Is  to  be  used  more 
than  once,  e.g..  Identical  components  are  to  be  used  to  create  the  full  model,  the  EQUIVALENCE 
operation  should  be  used  as  described  earlier  to  assign  unique  names  to  all  substructures  com- 
prising that  component. 

Substructure  names  are  allowed  no  more  than  eight  alphanumeric  characters.  Notice  in  the 
EQUIVALENCE  operation  shown  In  Figure  3,  the  required  subcommand  PREFIX  generates  an  additional 
character  which  is  placed  ahead  of  the  existing  name  as  a prefix  to  the  parent  substructure  name. 
Care  must  be  taken  with  successive  EQUIV  operations  to  monitor  the  growth  of  image  substructure 
names  so  as  not  to  exceed  the  eight-character  limit.  If  the  limit  Is  exceeded,  the  right-most 
character  will  be  truncated.  Therefore,  it  Is  possible  to  Inadvertently  create  duplicate 
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C substructure  names  as  more  prefixes  are  added.  It  Is  recomaended.  therefore,  that  the  entire  tree 
structure  for  the  analysis  be  prepared  ahead  of  time  to  help  avoid  these  problems.  This  pre- 
planning also  will  be  an  Invaluable  aid  to  the  task  of  data  preparation  and  proper  sequencing  of 
the  Individual  steps  In  the  analysis. 
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1.10.2.3  Input  Oata  Checking  and  Interpretation  of  Output 

The  automated  substructuring  system  provides  several  methods  for  Input  data  checking, 
diagnostic  output,  and  substructure-oriented  data  output. 

A principal  facility  for  Input  data  checking  is  the  RUN-DRY  command.  This  option  allows  the 
user  to  validate  the  command  structure  and  data  without  actually  performing  the  more  time  consuming 
matrix  operations.  Assuming  the  Input  is  found  to  be  consistent,  the  run  may  be  resubmitted  with 
the  RUN-GR  option  to  complete  the  matrix  processing. 

Also  available  is  a RUN-STEP  option  (the  default  option)  which  first  checks  the  data  and  then 
executes  the  matrix  operations  one  step  at  a time.  If  errors  are  detected  In  the  data,  the  matrix 
operations  are  skipped  and  the  remainder  of  the  processing  sequence  Is  executed  as  a DRY  run  only. 

The  user  also  Is  allowed  to  process  only  selected  matrix  data.  If,  for  example,  after  having 
assembled  the  solution  structure,  new  loading  conditions  are  to  be  added  or  normal  modes  are  desired 
but  the  mass  matrix  Is  not  available,  the  necessary  sequence  of  matrix  operations  can  be  requested 
using  the  RUN-GR  option  to  process  the  new  load  or  mass  matrix  data  only.  The  RPTIRNS  comnand, 
described  In  Section  2.7,  causes  selective  processing  of  mass  (H),  stiffness  (K),  or  load  (P)  data 
only.  The  PA  option  (load  append)  Is  used  when  new  Phase  1 load  vectors  are  to  be  added  to  the 
set  of  existing  load  vectors.  Note  that  when  using  the  RPTIRNS  comnand.  If  existing  substructure 
data  Items  are  to  be  recreated  (see  Table  19),  the  old  data  must  first  be  removed  using  the  EDIT  or 
DELETE  commands  as  described  in  the  next  section.  This  is  necessary  because  only  one  Item  of  a 
given  type  may  be  allowed  on  the  SRF  for  any  particular  substructure. 

All  the  relevant  substructuring  data  generated  by  the  program  may  be  displayed  with  the 
RUTPUT  command  described  In  Section  2.7.  Both  the  CRW5INE  and  REDUCE  operations  Involve  specifica- 
tion of  grid  point  and  degree  of  freedom  data  related  to  the  basic  substructures  Involved.  The 
automatically  generated  or  manually  specified  connectivities  are  critical  to  the  CRIffilNE  operation. 
Using  these  output  options,  the  Information  can  be  obtained  to  explicitly  verify  all  connectivities. 
The  REDUCE  operation  requires  the  user  to  specify  the  degrees  of  freedom  to  be  retained.  These 
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also  are  Identified  by  basic  substructure  grid  point  numbers.  If  desired,  these  same  output  options 
can  be  used  to  obtain  lists  of  all  the  retained  degrees  of  freedom  of  the  resulting  pseudostructure 
to  help  verify  the  resulting  model.  The  following  paragraphs  describe  examples  of  the  possible 
output  that  can  be  requested. 

The  table  shown  below  may  be  used  to  verify  all  substructure  connectivities.  This,  and  the 
other  examples  of  diagnostic  output  to  be  described  later,  are  reproductions  of  actual  problem 
output  requested  under  the  COSINE  command  used  to  create  a pseudostructure  named  WINDMILL  from 
component  substructures  RING  and  VANR. 

SUM1ARY  0F  PSEUD0STRUCTURE  CONNECTIVITIES 


INTERNAL 
POINT  NO 

INTERNAL 
DOF  NO 

DEGREES  OF 
FREEDOM 

RING 

VANR 

34 

67 

12 

RING 

146 

35 

69 

12 

RING 

147 

36 

71 

12 

RING 

148 

37 

73 

12 

RING 

103 

VANE 

1 

38 

75 

12 

RING 

106 

VANE 

2 

39 

77 

12 

RING 

109 

VANE 

3 

50 

79 

12 

VANE 

13 

41 

81 

12 

VANE 

14 

The  column  heading  "INTERNAL  POINT  NO"  references  the  equivalent  of  Internally  generated 
"grid  points"  for  the  resulting  pseudostructure.  "INTERNAL  DOF  HO"  references  the  Internally 
sequenced  first  degree  of  freedom  (row  or  column  number)  in  the  matrices  of  WINDMILL  for  the 
designated  Internal  grid  point.  "DEGREES  OF  FREEDOM"  references  the  component  degrees  of  freedom 
In  the  global  coordinate  system  of  the  assembled  structure  associated  with  the  Internal  grid  point. 
In  the  example  above,  the  following  may  be  observed: 
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1.  Degrees  of  freedom  1 and  2 from  grid  point  109  of  basic  s ub*tr«ctur*  RE  and  grid  point  3 
of  basic  component  VANE  In  substructure  VAfffi  are  connected  and  assigned  to  Internal  point 
39  of  pseudo  structure  WINDMILL. 

2.  Displacement  components  1 and  2 at  Internal  point  39  are  the  77th  and  78th  degrees  of 
freedom  for  the  matrices  of  WINDMILL. 

Note  that  only  basic  substructure  names  appear  In  association  with  grid  points.  In  this 
example,  RING  and  VANR  are  the  substructures  referenced  by  the  COMBINE  command.  VANR  exists  as  a 
higher  level  substructure  with  VANE  as  the  basic  substructure. 

Substructure  items  EQSS  and  BOSS,  which  are  created  by  the  CRMBINE  or  REDUCE  operations,  are 
helpful  In  checking  the  results  of  these  substructure  cooaaands.  They  are  stored  along  with  the 
other  Items  on  the  SRF  (see  Table  19)  and  can  be  accessed  at  any  time  with  the  SRFPRINT  contend. 
The  display  of  these  Items,  however.  Is  normally  requested  by  the  RUTWJT  subcommand  of  either 
the  COMBINE  or  REDUCE  comands  at  the  time  of  their  execution. 

The  EQSS  Item  provides  data  for  each  basic  substructure  relating  external  or  basic  substruc- 
ture grid  point  numbers  to  pseudostructure  Internal  grid  point  numbers.  In  the  example  shown 
below,  degrees  of  freedom  1 and  2 of  grid  point  102  of  basic  substructure  RING  have  been  assigned 
to  Internal  grid  point  2 of  pseudostructure  WINDMILL. 


EQSS  ITEM  FRR  SUBSTRUCTURE  WINDMILL  COMPONENT  RING 


GRID  Pf INT 

internal 

CRMPRNENT 

ID 

PRINT  NR 

DRF 

mm 

2 

4 

12 

12 

108 

6 

12 

111 

8 

12 

114 

11 

12 

117 

13 

12 

15 

17 

12 

12 

126 

12 

129 

22 

12 

132 

24 

12 

135 

26 

12 

138 

29 

12 

141 

31 

12 

144 

33 

12 

147 

35 

12 
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In  addition  to  the  above  data  for  each  basic  substructure,  the  EQSS  Item  also  contains 
summary  data  for  the  resultant  pseudostructure.  A sample  Is  shown  below. 


EQSS  ITEM  - SCALAR  INDEX  LIST  FOR  SUBSTRUCTURE  WINDMILL 


INTERNAL 
P0INT  ID 

INTERNAL 
SIL  ID 

C0MP0NENT 

D0F 

2 

3 

12 

5 

9 

12 

8 

15 

12 

11 

21 

12 

14 

27 

12 

17 

33 

12 

20 

39 

12 

23 

45 

12 

26 

51 

12 

29 

57 

12 

32 

63 

12 

35 

69 

12 

In  the  above  table,  the  relationships  of  the  internal  grid  point  numbers  to  the  internal 
degree  of  freedom  numbers  (referenced  as  "INTERNAL  SIL  ID")  and  to  the  component  degrees  of 
freedom  are  defined  for  pseudostructure  WINDMILL.  The  internal  degrees  of  freedom  are  referenced 
as  a Scalar  Index  List  (SIL)  because  all  substructure  problem  degrees  of  freedom  are  converted  to 
scalar  points  for  purposes  of  Phase  2 processing.  If  desired  for  special  purposes,  therefore, 
these  internal  degrees  of  freedom  may  be  referenced  as  scalar  points  for  use  with  any  of  the 
nonsubstructuring  Bulk  Data  cards  to  be  input  to  the  S0LVE  step  operations  in  Phase  2. 

The  EQSS  items  and  the  summary  of  pseudostructure  connectivities  table  are  related.  For 
example,  by  cross  referencing  each  table  it  can  be  seen  that  interna)  grid  point  35  of  substruc- 
ture WINDMILL  has  degrees  of  freedom  1 and  2 assigned  to  it.  These  degrees  of  freedom  numbers 
in  the  SIL  list  are  69  and  70,  respectively,  and  these  degrees  of  freedom  come  from  grid 
point  147  of  basic  substructure  RING. 

C0MBINE  or  REDUCE  operations  also  create  the  BGSS  item.  A sample  is  shown  below.  The  BGSS 
item  contains  internal  grid  point  locations  for  the  substructure  model.  In  this  example,  the 
BGSS  item  displays  all  the  internal  point  numbers  for  the  pseudostructure  WINDMILL  along  with 
its  corresponding  location  coordinates  in  that  pseudostructure's  basic  system.  The  "CSTM  ID  N0" 
column  indicates  the  existence  (if  any)  of  local  coordinate  systems  associated  with  those  internal 
points.  If  the  entry  is  "0",  the  displacement  components  will  be  in  that  pseudostructure  basic 


] 


; i 
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BGSS  ITEM  F0R  SUBSTRUCTURE  WINDMILL 


INTERNAL 
P0INT  ID 

CSTM  ID 
N0 

C 0 0 

R D I N A T E S 

XI 

X2 

X3 

1 

0 

-0.500000E+01 

0.100000E+02 

0.E+00 

2 

0 

-0.500000E+01 

0.150000E+02 

3 

0 

0.E+00 

0.100000E+02 

0.E+00 

4 

0 

0.E+00 

0.150000E+02 

0.E+00 

5 

0 

0.500000E+01 

0.10C000E+02 

0.E+00 

6 

0.500000E+01 

0.15000UC+02 

0.E+00 

7 

0 

0.750000E+01 

0.750000E+01 

O.E+OO 

8 

0 

0.100000E+02 

0.10Q000E+02 

O.E+OO 

9 

0 

0.125000E+02 

0. 125000E+02 

O.E+OO 

10 

0 

0.100000E+02 

0 . 500000E+01 

O.E+OO 

system.  Otherwise,  they  will  be  in  a local  system  which  may  be  verified  with  the  optional  j 

printout  of  the  coordinate  system  transformations  (a  3x3  matrix  of  direction  cosines)  as  stored 
in  the  "CSTM"  item  for  that  pseudostructure. 

Another  useful  output  Item  is  the  SUBSTRUCTURE  OPERATING  FILE  1ABLE  0F  CONTENTS  (T0C),  as 
shown  in  Figure  4.  In  this  figure,  the  substructure  tree  has  been  added  to  the  T0C  output  to 
help  visualize  the  sample  problem.  This  output  is  obtained  with  the  command:  S0FPRINT  T0C. 

The  T0C  lists  by  name  all  substructures  that  reside  on  the  S0F,  lists  the  current  items  available 
for  each  substructure,  and  provides  a set  of  pointers  which  describe  the  hierarchy  of  substructure 
relationships.  The  S0F  pointer  scheme  is  described  by  defining  the  individual  column  headings 
shown  in  the  T0C: 

( = 0 Substructure  is  not  an  image  substructure. 

IS  J 

( = 1 Substructure  is  an  image  substructure  created  in  an  EQUIV  operation. 

SS  Points  to  a substructure  which  is  secondary  to  the  current  substructure. 

In  the  case  where  many  secondary  substructures  have  been  EQUIVed  to  a 
single  primary  substructure,  the  SS  entries  form  a chain  starting  with  the 
primary  substructure  and  ending  with  an  SS  pointer  of  zero. 

PS  Points  to  the  substructure  which  is  primary  to  the  current  substructure. 

PS  is  non-zero  for  secondary  substructures  only. 

LL  Points  to  a substructure  at  the  next  lower  (simpler)  level  to  the  current 
substructure. 
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CS  Points  to  a substructure  which  has  been  combined  with  the  current  substructure. 

The  CS  entries  form  a circular  chain. 

HL  Points  to  the  substructure  at  the  next  higher  (complex)  level  to  the  current 
substructure. 

All  normal  NASTRAN  output  for  each  basic  substructure,  primary  or  Image  substructure,  Is 
available  via  a Phase  3 execution.  Also,  certain  output  may  be  recovered  In  Phase  2 for  any  or 
all  of  the  substructures  in  the  solution  structure's  tree.  However,  this  output  is  limited  to 
displacements,  applied  loads,  and  forces  of  single-point  constraint.  The  output  requested  in 
Phase  2 is  labeled  by  both  the  pseudostructure  and  its  component  basic  substructure  names. 

Some  discussion  of  the  forces  of  constraint,  which  may  be  requested  as  output  in  both  Phase  2 
and  Phase  3,  is  required.  The  Phase  3 calculations  for  forces  of  constraint  are  computed  in  the 
normal  NASTRAN  convention  (refer  to  Section  3.7  of  the  Theoretical  Manual).  In  a Phase  2 execution, 
however,  the  forces  of  constraint  include  additional  terms.  Also,  there  are  differences  between 
the  forces  of  constraint  calculated  for  a static  analysis  versus  those  calculated  for  a normal 
modes  analysis.  The  calculations  for  each  are  described  next. 

For  a Phase  2 static  analysis,  the  forces  of  constraint  {qft}  for  substructure  A are  computed 
using  back-substitution  as 

(qA)  = D<a]{Ua}  * (PA)  • 0) 

The  stiffness  matrix  [K^]  and  <.he  solution  displacement  vector  {U^}  are  defined  for  all  degrees 
of  freedom  in  substructure  A,  and  {PA>  is  the  applied  load  vector  on  substructure  A.  The 
equation  above  may  be  rewritten  as 

{Fa}  * (PA>  + {0A}  ■ LKa]{Ua}  . (2) 

where  { FA>  is  the  total  set  of  forces  n equilibrium  wnich  act  on  substructure  A,  The  force 
vector  {Fa}  contains  all  the  terms  due  to: 

1.  Applied  forces  (applied  loads) 

2.  Inertia  forces  (applied  loads) 

3.  Single-point  constraint  forces 

4.  Multipoint  constraint  forces 


H 

i i 


I 
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5.  Forces  transferred  from  other  connected  substructures 

6.  Residual  forces  due  to  computer  round-off 

Thus,  {qAh  the  forces  of  constraint  for  Phase  2 substructure  analysis,  contains  all  terms  listed 
above  except  the  loads  applied  to  substructure  A.  All  points  not  otherwise  constralnted  by  single- 
or  multipoint  constraints  or  other  connecting  substructures  should  be  In  equilibrium  with  applied 
loads.  That  Is,  these  points  should  have  near  zero  residual  force. 

For  a Phase  2 normal  modes  analysis,  or  the  other  hand,  the  equation  for  forces  of  constraint 
becomes 

{qA}1  " £kA^*A*1  ' W<*A>1  * 

where  and  A^  are  the  1th  eigenvector  and  eigenvalue  respectively,  and  {q^  are  the  forces 
of  constraint  for  the  1th  mode.  The  equation  shows  that  the  constraint  forces  are  computed  for 
values  of  maximum  modal  deflection  ([K^]{<t>A})  and  maximum  modal  acceleration  (-A[MA]{<^}). 

The  equations  presented  above  for  calculation  of  forces  of  constraint  provide  especially 
useful  information,  i.e.,  the  forces  of  substructure  Interconnection  as  shown  below. 


Substructure  A Substructure  3C 


Forces  F1  and  F2>  recovered  as  forces  of  constraint  for  substructure  A and  for  pseudostruc- 
ture BC,  represent  the  forces  of  Interconnectivity.  Force  F2  represents  the  sum  of  two  component 
forces,  one  from  each  component  substructure  B and  r- , acting  at  their  common  grid  point.  The 
separate  contributions  to  F2  from  each  B and  C may  be  determined  by  using  the  RECOVER  command  for 
the  component  substructures  B and  C individually*  shown  below. 
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1.10.2.4  Substructure  Operating  File  (S0F) 

The  data  required  for  each  basic  substructure  and  for  all  subsequent  combinations  of  sub- 
structures are  stored  on  the  Substructure  Operating  File  ( S0F ) . The  S0F  data  are  stored  in 
direct  access  format  on  disk  or  drum  during  a NASTRAN  execution.  These  data  may  also  be  stored 
on  tape  between  runs  for  backup  storage  or  for  subsequent  input  to  other  computers.  Schematic 
diagrams  of  data  flow  for  each  of  the  three  phases  of  execution  are  given  in  Figure  5. 

The  S0F  file,  which  contains  the  data  Items  listed  In  Table  19,  Is  used  to  communicate  all 
required  data  between  each  phase  of  operation  and  between  each  step  of  the  Phase  2 operation. 

Thus,  the  user  allowed  to  develop  his  analysis  in  separate  steps  without  requiring  the 
checkpoint/restart  feature  of  NASTRAN.  A Phase  1 run  Is  required  to  build  each  basic  substructure 
and  place  its  data  on  the  S0F  prior  to  any  Phase  2 reduction  or  combination  using  that  substructure. 
Using  that  data,  component  pseudostructures  may  be  assembled  In  stages  from  these  basic  substruc- 
tures and  added  later  to  other  component  substructures  already  on  the  S0F  file.  Also,  the  same 
S0F  may  be  used  to  build  the  data  files  for  more  than  one  solution  structure  at  a time. 

Once  the  final  solution  model  Is  established,  the  solution  may  be  obtained  and  results 
recovered  for  any  level,  component  pseudo-  or  basic  substructure.  However,  detail  element  stresses 
and  element  forces  or  support  reactions  specified  with  the  basic  substructure  can  be  recovered 
only  in  Phase  3.  These  Phase  3 results  may  be  recovered  either  by  using  the  original  data  deck 
or  by  restarting  from  a checkpointed  Phase  1 execution. 

The  S0F  Is  structured  as  a single  logical  file  used  to  store  all  data  necessary  for  a complete 
multi-stage  substructuring  analysis.  However,  the  S0F  may  actually  reside  on  from  one  to  ten  phy- 
sical files.  These  physical  files  would  be  chained  together  to  form  the  single  logical  file  for  use 
in  the  analysis  of  larger  problems.  The  figure  below  shows  the  basic  arrangement  of  an  S0F  on  disk 


or  drum. 
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Each  physical  file  comprising  the  S0F  Is  a direct  access  file.  These  disk  or  drum  files  are  not 
used  by  NASTRAN  GIN0  operations.  NASTRAN  treats  them  as  external  user  files.  In  a substructure 
analysis,  NASTRAN  stores  data  on  the  S0F  which  must  be  saved  from  run  to  run.  Therefore,  It  Is  the 
user's  responsibility  to  maintain  the  physical  files  comprising  c^e  S0F  from  one  execution  to  the 
next.  For  large  disk  files  which  may  arise  In  some  substructurlrg  problems,  It  may  be  advisable 
to  store  the  S0F  on  tape  for  backup  protection  between  executions.  The  user  should  refer  to  the 
DUMP,  RESTORE,  S0F0UT,  and  S0FIN  commands  for  this  capability  or  use  operating  system  utilities. 

The  S0F  declaration  in  the  Substructure  Control  Deck  It  used  to  define  the  physical  files 
which  make  up  the  S0F.  See  Section  2.7  for  a complete  description  of  the  S0F  declaration.  An 
S0F  composed  of  only  one  physical  file  which  already  exists  would  be  declared  as  follows: 

S0F(l)«$f  r'l,2OO,0LD  (CDC  example) 

A new  S0F  composed  of  three  physical  files  could  be  declared  as  follows  on  the  first  execution 
with  this  particular  S0F  logical  file: 

S0F{1 )"50F1 ,200, NEW 

S0F(2)-S0F2,2OO 

S0F(3)«S0F3,4OO 

The  parameter  "NEW"  is  never  used  again  on  any  subsequent  execution  with  this  S0F.  If  It  v«re  ’ 
used,  aJJ_  data  on  that  S0F  logical  file  would  be  lost.  For  example,  to  add  a new  physical  file 
on  a subsequent  execution,  simply  add  its  declaration,  i.e.,  S0F(4;»S0F4,6OO.  Again,  do  not 
declare  this  as  a "NEW"  file  or  the  whole  logical  S0F  file  will  be  re-Inltlallzed  and  al_!  existing 
data  will  be  lost.  (Refer  to  the  S0F  comnand  In  Section  2.7  for  machine  dependent  restrictions.) 
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All  data  stored  on  the  S0F  is  accessed  via  the  substructure  name.  For  eac:  substructure, 
various  types  of  S0F  data  may  be  stored.  These  types  of  data  are  called  items  and  are  accessed 
via  their  item  names.  Thus,  the  substructure  name  and  Item  name  are  all  that  Is  required  to 
access  any  block  of  data  on  the  S0F.  The  items  which  can  be  stored  for  any  substructure  are 
described  in  Table  19.  The  program  automatically  keeps  track  of  the  data,  stores  the  data  as  It 
is  created,  and  retrieves  these  data  when  required.  The  user's  only  responsibility  is  to  maintain 
the  file.  It  must  be  accessible  by  the  system  when  needed.  The  user  must  remove  Items  generated 
•m  data  containing  input  errors  and/or  if  that  data  is  no  longer  needed  for  subsequent  analyses. 
Aiso,  data  may  be  selectively  stored  on  a backup  tape  for  later  retrieval,  thus  releasing  needed 
space  fot  subsequent  operations. 

1.10.2.5  The  Case  Control  Deck  for  Automated  Substructuring  Analyses 

The  Case  Control  Deck  for  substructuring  analysis  controls  loading  conditions,  constraint 
set  selection,  output  requests,  and  method  of  analysis  just  as  in  any  non-substructuring  analysis. 
However,  in  a substructuring  analysis,  there  are  very  important  relationships  among  the  Case 
Control  Decks  to  be  input  for  each  of  the  three  Phases  of  substructuring.  Compatibility  among 
the  substructuring  phases  must  be  maintained  for  load  sets,  constraint  sets,  and  subcase 
defini  tions . 

The  following  requirements  must  be  satisfied  by  the  Case  Control  Deck  in  Phase  1: 

1.  Constraint  set  selection  (MPC,  SPC)  must  be  above  the  subcase  level.  That  is,  only  one 
set  of  constraints  is  allowed  in  Phase  1 for  all  loading  conditions. 

2.  One  subcase  must  be  defined  for  each  loading  condition  which  is  to  be  saved  on  the  S0i . 
The  loading  condition  may  consist  of  any  combination  of  external  static  loads,  thermal 
loads,  element  deformation  loads,  or  enforced  displacements.  Loading  conditions  which 
are  not  saved  on  the  SUP  in  Phase  I cannot  be  used  in  any  solution  in  Phase  2. 

The  Phase  2 Case  Control  Deck  is  exactly  like  the  Case  Control  used  in  a non-substructuring 
analysis.  Only  the  TITIE  and  BEGIN  BULK  cards  are  needed  except  when  plots  are  requested  or  when 
there  is  a S0LVi  command  in  tne  Substructure  Control  Deck.  In  this  latter  case,  the  subcase 
definitions,  load  and  constraint  set  selections,  etc.  are  used  in  the  usual  fashion  to  control  the 
solution  process. 
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Output  request*  In  Case  Control  ere  honored  only  If  there  Is  a PRINT  subcommand  under  the 
RECOVER  command  In  the  Substructure  Control  Deck.  If  a RECOVER  commend  with  a PRINT  subconaand 
Is  used,  the  Case  Control  should  be  Identical  (except  for  output  requests)  to  that  used  to  obtain 
the  solution  being  printed. 

The  following  requirements  must  be  satisfied  by  the  Case  Control  Deck  In  Phase  3: 

1.  Constraint  sets  (MPC,  SPC)  must  be  Identical  to  those  used  In  Phase  1 for  this 
substructure. 

2.  The  subcase  definition  for  load  set  IDs  must  be  Identical  to  those  used  In  Phase  1 
for  this  substructure  Including  those  for  apperded  loads.  If  any.  All  load 
definitions  must  appear  In  the  order  generated. 

3.  The  subcase  definition  for  the  Phase  3 output  requests  for  solution  vectors  generated 
In  Phase  2 must  be  merged  with  the  above  subcase  definition  for  load  set  IDs.  Note, 
the  0I.0AD  output  requested  In  Phase  3 will  correspond  to  the  load  factors  defined 
during  Phase  2 solution,  not^  those  defined  by  Phase  3 Case  Control. 

The  number  of  Phase  3 subcases  required  Is  the  maximum  of  those  defined  In  either  Phase  1 
or  Phase  2.  All  output  requests  will  correspond  to  the  Phase  2 subcase  sequence,  starting  with 
the  fi%t  subcase  defined  in  Phase  3.  It  is  essential  to  assign  the  same  thermal  and  element 
deformat  on  loadings  to  the  same  subcases  In  both  Phase  1 and  Phase  2 In  order  to  provide  the 
correct  load  correction  data  to  the  Phase  3 output  processing  of  element  forces  and  stresses. 

1.10.2.6  User  Aids  for  Automated  Substructuring  Analysis 

The  following  suggestions,  recommendations,  and  cautions  should  be  considered  when  using 
automated  substructuring.  The  most  economical  analyses  may  be  performed  using  relatively  small 
basic  substructures  or  by  performing  significant  reductions  in  Phase  1 (using  DMIT  or  ASET  bulk 
data  cards).  When  using  Guyan  reduction,  either  reduce  most  degrees  of  freedom  (many  more  than 
half)  or  very  few  degrees  of  freedom  (many  less  than  half).  Note  that  the  resulting  matrices  are 
usually  dense  and,  hence,  may  take  up  more  space  on  the  S0F  than  the  original  matrices. 

In  the  event  that  adi*;  V'Onal  new  loading  conditions  are  required,  the  L0DAPP  (Load  Append) 
feature  may  be  used.  This  feature,  described  In  Section  2.7,  allows  the  user  to  avoid  performing 
redrndant  Phase  2 computations. 
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It  should  be  remembered  that  duo  to  tho  dau  bat*  protaction  features,  at  no  time  are  there 
any  S#F  Items  destroyed  by  NASTRAN  without  a specific  user  connand  In  the  Substructure  Control 
Deck.  In  addition,  NASTRAN  does  not  allow  more  than  one  substructure  Item  (see  Table  19)  to 
exist  for  each  substructure  at  any  one  time.  As  a result,  some  operations  such  as  a repeated 
SOLVE  might  require  the  user  to  manually  edit  out  previously  generate-*  sol  >t  ju  data  Items  or 
any  recovered  solution  data  Items  before  the  operation  could  be  repeate  That  Is,  SOLh  and  UVEC 
Items  (the  load  factor  or  eigenvalue  data  file  and  displacement  vectors  respectively)  created  In 
an  earlier  SOLVE  operation  should  be  deleted  If  a new  solution  with  new  loads  or  frequency  range 
Is  desired  for  the  same  substructure.  These  same  Items  must  also  be  edited  out  from  each  lower 
level  substructure  for  which  thu  new  solution  data  will  be  recovered. 

By  using  the  EQUIVALENCE  operation  to  create  a"  Identical  struc  > , a new  solution  may  be 
obtained  for  the  same  structure  without  deleting  the  older  solution  data  Items,  as  required  In 
the  example  above. 

Substructures  which  may  change  due  to  design  Iterations  should  t>e  corhined  with  other 
structures  as  late  In  the  sequence  of  COMBINE  operations  as  possible.  This  will  minimize  the 
cost  of  creating  a new  solution  structure.  Also,  If  the  design  Iteration  changes  are  minor  and 


their  Impact  on  other  substructures  In  the  model  can  be  neglected,  then  RECOVER  operations  need 
be  performed  only  from  the  lowest  level  o'  substructure  affected  by  the  changes.  Frequently, 
these  design  changes  can  be  evaluated  using  only  the  Phase  3 recovery  calculations.  Care  must  be 
taken  to  maintain  compatibility  with  the  degree  of  freedom  list  defining  the  solution  displacement 
vector.  That  Is,  the  boundary  grid  points  and  connections  should  not  be  changed. 

1.10.2.7  Example  of  Automated  Substructure  Analysis 

A complete  example  Is  presented  here  to  Illustrate  a simple  substructuring  analysis.  Figure 
6(a)  shows  two  basic  substructures,  TABLE  and  LEGS.  Note  that  these  structures  have  different 


basic  coordinate  systems,  as  shown  In  the  figure.  Figure  6(b)  shows  a combined  structure  which 


<«  assembled  from  the  two  basic  substructures.  All  of  the  data  decks  used  to  generate  and  analyze 
the  composite  structure  are  listed  and  described  In  Tables  20-27.  These  Include  the  data  for  the 
Phase  1 generation  of  the  basic  substructures,  the  Phase  2 assembly  of  the  complete  structure,  Its 
solution  and  data  recovery,  and  the  Phase  3 data  recovery.  Figure  7 shows  the  resultant  substruc- 
ture tree  for  the  Phase  2 run. 


! 
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It  should  be  nMrtcrtd  that  due  to  the  data  bast  protection  features,  at  no  tine  are  there 
any  S#F  Items  destroyed  by  NASTRAN  without  a specific  user  command  In  the  Substructure  Control 
Deck,  In  addition,  NASTRAN  does  rot  allow  more  than  roe  substructure  Item  (see  Table  19)  to 
exist  for  each  substructure  at  any  roe  tine.  As  a result,  some  operations  such  as  a repeated 
SPLVE  might  require  the  user  to  manually  edit  out  previously  generate-1  «oV*t  .m  data  Items  or 
any  recovered  solution  data  Items  before  the  operation  could  be  repeat*,  That  Is,  S0LN  and  UVEC 
Items  (the  load  factor  or  eigenvalue  data  file  and  displacement  vectors  respectively)  created  In 
an  earlier  SOLVE  operation  should  be  deleted  If  a new  solution  with  new  IcjUs  or  frequency  range 
Is  desired  for  the  same  substructure.  These  same  Items  must  also  be  edited  out  from  each  lower 

level  substructure  for  which  thu  new  solution  data  will  be  recovered. 

i 

By  using  the  EQUIVALENCE  operation  to  create  an  Identical  struc  > , a new  solution  may  be 
obtained  for  the  same  structure  without  deleting  the  older  solution  data  Items,  as  required  In 
the  example  above. 

Substructures  which  may  change  due  to  design  Iterations  should  oe  combined  with  other 
structures  as  late  In  the  sequence  of  COMBINE  operations  as  possible.  This  will  minimize  the 
cost  of  creating  a new  solution  structure.  Also,  If  the  design  Iteration  changes  are  minor  and 
their  Impact  on  other  substructures  In  the  model  can  be  neglected,  then  RECOVER  operations  need 
be  performed  only  from  the  lowest  level  oT  substructure  affected  by  the  changes.  Frequently, 
these  design  changes  can  be  evaluated  using  only  the  Phase  3 recovery  calculations.  Care  must  be 
taken  to  maintain  compatibility  with  the  degree  of  freedom  list  defining  the  solution  displacement 
vector.  That  Is,  the  boundary  grid  points  and  connections  should  not  be  changed. 

1.10.2.7  Example  of  Automated  Substructure  Analysis 

A complete  example  Is  presented  here  to  Illustrate  a simple  substructuring  analysis.  Figure 
6(a)  shows  two  basic  substructures,  TABLE  and  LEGS.  Note  that  these  structures  have  different 

I 

basic  coordinate  systems,  as  shown  in  the  figure.  Figure  6(b)  shows  a combined  structure  which 
**  assembled  from  the  two  basic  substructures.  All  of  the  data  decks  used  to  generate  and  analyze 
the  composite  structure  are  listed  and  described  In  Tables  20*27.  These  Include  the  data  for  the 
Phase  1 generation  of  the  basic  substructures,  the  Phase  2 assembly  of  the  complete  structure.  Its 
solution  and  data  recovery,  and  the  Phase  3 date  recovery.  Figure  7 shows  the  resultant  substruc- 
ture tree  for  the  Phase  2 run. 
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Table  16.  Definitions  of  Substructure  Terminology. 


i 

5 

f 


I 

t 


t 


Basic  Substructure 
Boundary  Set 

Combine  Operation 

Component  Substructure 
Connection  Set 
Equivalence  Operation 

Image  Substructure 

Phase  (1 , 2,  or  3) 
Primary  Substructure 


- A structure  formulated  from  finite  elements  In  Phase  1. 

- Set  of  degrees  of  freedom  to  be  retained  in  a Phase  2 reduce 
operation. 

- Merge  two  or  more  structures  by  connecting  related  degrees  of 
freedom.  The  matrix  elements  for  connected  degrees  of  freedom 
are  added  to  produce  the  combined  structure  matrices,  and  the 
substructure  load  vectors  are  processed  and  stored  for  subse- 
quent combination  at  solution  time. 

- Any  basic  or  pseudostructure  comprising  a part  of  an  assembled 
substructure. 

- Set  of  grid  points  and  their  component  degrees  of  freedom  to  be 
connected  in  adjoining  structures. 

- The  creation  of  a secondary  substructure  equivalent  to  a primary 
substructure.  Also  creates  image  substructures  back  to  the  basic 
substructure  level 

- A substructure  equivalent  to  an  existing  component  substructure. 
May  have  different  applied  loads  and/or  solution  vectors  but 
has  identical  stiffness  and  mass  matrices.  Image  substructures 
are  automatically  created  as  a result  of  an  equivalence  operation. 

- Basic  steps  required  for  multi-stage  substructure  processing  with 
NASTRAN  - creation,  combination,  reduction,  solution  and  recovery, 
and  detail  data  recovery. 

- Any  basic  substructure  or  any  substructure  resulting  from  a 
combine  or  reduce  operation. 


Pseudostructure  - A combination  of  component  substructures. 

Reduce  Operation  - Structural  matrix  and  load  vector  reduction  process  to  obtain 

smaller  matrices. 


Secondary  Substructure 


A substructure  created  from  an  equivalence  operation. 


S0F 


Solution  Structure 


Substructure  Operating  File.  Contains  all  data  necessary  to 
define  a structure  at  any  stage,  including  solutions. 

The  resulting  substructure  to  be  used  in  the  solve  operation. 


Solve  Operation 


To  obtain  solutions  using  the  present  structural  matrices  and 
user-defined  input  data. 


I H 


3 


i 
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Table  17.  Summary  of  Substructure  Comnands. 


Phase  and  Mode  Control 

* SUBSTRUCTURE 

- Defines  execution  phase  (1,  2,  or  3) 

NAME* 

- Specifies  Phase  1 or  Phase  3 substructure  name  (not  used 
In  Phase  2) 

SAVEPL0T 

- Requests  plot  data  be  saved  In  Phase  1 

0PTI0NS 

- Defines  matrix  options  (K,  M,  P,  or  PA) 

RUN 

- Limits  mode  of  execution  (DRY,  G0,  DRYG0,  STEP) 

* ENDSUBS 

- Terminates  Substructure  Control  Deck 

S0F  Controls 

* S0F 

- Assigns  physical  file  for  storage  of  the  S0F 

PASSWORD* 

- Protects  and  ensures  access  to  correct  file 

S0F0UT  or  S0FIN 

- Copies  S0F  data  to  or  from  an  external  file 

P0SIT10N 

NAMES 

ITEMS 

- Specifies  Initial  position  of  input  file 

- Specifies  substructure  name  used  for  input 

- Specifies  data  Items  to  be  copied  In  or  out 

S0FPRINT 

- Prints  selected  Items  from  the  S0F 

DUMP 

- Dumps  entire  S0F  to  a backup  file 

RESTORE 

- Restores  entire  S0F  from  a previous  DUMP  operation 

CHECK 

- Checks  contents  of  external  file  created  by  S0F0U1 

DELETE 

- Deletes  out  selected  groups  of  items  from  the  S0F 

EDIT 

- Edits  out  selected  groups  of  items  from  the  S0F 

DESTROY 

- Destroys  all_  data  for  a named  substructure  and  all 
the  substructures  of  which  It  Is  a component 

# Mandltory  Control  Cards 


* Required  Subcommand 
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Table  17.  Stannary  of  Substructure  Commands  (continued). 


Substructure  Operations 

COMBINE 

• Combines  sets  of  substructures 

NAME* 

- Names  the  resulting  substructure 

TOLERANCE* 

• Limits  distance  between  automatically  connected  grids 

CONNECT 

- Defines  sets  for  manually  connected  grids  and  releases 

OUTPUT 

- Specifies  optional  output  results 

COMPONENT 

- Identifies  component  substructure  for  special  processing 

TRANSFORM 

- Defines  transformations  for  named  component  substructures 

SYMTRANSFORM 

- Specifies  symmetry  transformation 

SEARCH 

- Limits  search  for  automatic  connects 

EQUIV 

- Creates  a new  equivalent  substructure 

PREFIX* 

- Prefix  to  rename  equivalenced  lower  level  substructures 

REDUCE 

- Reduces  substructure  matrices 

NAME* 

- Names  the  resulting  substructure 

BOUNDARY* 

- Defines  set  of  retained  degrees  of  freedom 

OUTPUT 

- Specifies  optional  output  requests 

SOLVE 

- Initiates  substructure  solution  (statics  or  normal  modes) 

RECOVER 

- Recovers  Phase  2 solution  data 

SAVE 

- Stores  solution  data  on  $0F 

PRINT 

- Stores  solution  and  prints  data  requested 

BREC0VER 

- Basic  substructure  data  recovery,  Phase  3 

PLOT 

- Initiates  substructure  undeformed  plots 

‘Required  Subcommand 

} 

! 
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Table  IS.  Substructure  Sulk  Data  Card  Summary. 


Bulk  Data  Used  by  Substructure  Command  REDUCE 

BDYC  - Combination  of  substructure  boundary  sets  of  retained  degrees 
of  freedom 

BDYS  - Boundary  set  definition 

BDYS1  - Alternate  boundary  set  definition 

Bulk  Data  Used  by  Substructure  Command  COMBINE 

C0NCT  - Specifies  grid  points  and  degrees  of  freedom  for  manually 
specified  connectivities  - will  be  overridden  by  RELES  data 

CjJNCTl  - Alternate  specification  of  connectivities 

RELES  - Specifies  grid  point  degrees  of  freedom  to  be  disconnected  - 
overrides  CUNCT  and  automatic  connectivities 

GTRAN  - Redefines  the  output  coordinate  system  grid  point  displacement 
sets 

TRANS  - Specifies  coordinate  systems  for  substructure  and  grid  point 
transformations 


Bulk  Data  Used  by  Substructure  Command  S0LVE 

L0ADC  - Defines  loading  conditions  for  static  analysis 

MPCS  - Specifies  multipoint  constraints 

SPCS  - Specifies  single-point  constraints 

SPCS1  - Alternate  specification  of  single-point  constraints 

SPCSD  - Specifies  enforced  displacements  for  single-point  constraints 
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Table  19.  Substructure  Item  Descriptions. 


CQSS  External  grid  point  and  Internal  point  equivalence  data 
BGSS  Basic  qrld  point  coordinates 

CSTM  Local  coordinate  system  transformation  matrices 

L0DS  Load  set  Identification  numbers 

L0AP  Load  set  Identification  numbers  for  appended  load  vectors 

PLTS  Plot  sets  and  other  data  required  for  Phase  2 plotting 
KMTX  Stiffness  matrix 

LMTX  Decomposition  product  of  REDUCE  operation 

MMTX  Mass  matrix 

PAPP  Appended  load  vectors 

PVEC  Load  vectors 

P0AP  Appended  load  vectors  on  omitted  points 

P0VE  Load  vectors  on  points  omitted  during  matrix  reduction 

UPRT  Partitioning  vector  used  In  matrix  reduction 

H0RG  H or  G transformation  matrix 

UVEC  Displacement  vectors  or  eigenvectors 

QVEC  Reaction  force  vectors 

S0LN  Load  factor  data  or  eigenvalues  used  In  a solution 
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Table  20.  Phase  1 Data  Deck  for  Substructure  TABLE. 


0  NASTRAN  FILES  ■ NPTP 


1 ID  TABLE.BASIC 

2 APP  DISP.SUBS 

3 S0L  2,0 

4 TIME  1 

5 CHKPNT  YES 

6 CENO 

7 SUBSTRUCTURE  PHASE1 

8 PASSWORD  - PR0JECTX 

9 S0F ( 1 ) = S0F1 ,250, NEW  $ CDC 

10  NAME  = TABLE 

11  SAVEPL0T  = 1 

12  S0FPRINT  T0C 

13  ENDSUBS 

14  TITLE  = TABLE,  PHASE  0NE 

15  L0AD  = 2 

16  0UTPUT (PL0T) 

17  SET  1 = ALL 


18  PLOT 

19  BEGIN  BULK 


1 

2 

3 

4 

5 

6 

20 

CQUAD2 

3 

2 

5 

6 

4 

21 

CTRIA2 

1 

1 

1 

2 

4 

22 

CTRIA2 

2 

1 

3 

4 

1 

23 

FORCE 

2 

3 

10.0 

-1.0 

24 

FORCE 

2 

4 

10.0 

-1.0 

25 

GRID 

1 

0.0 

0.0 

5. 

26 

GRID 

2 

0.0 

7. 

5. 

27 

GRID 

3 

0.0 

0.0 

0.0 

28 

GRID 

4 

0.0 

7. 

0.0 

k 


1.10-58  (12/31/77) 


SUBSTRUCTURING 


Tebl#  20.  Phese  1 Data  Deck  for  Substructure  TABLE  (continued). 


29 

30 

31 

32 

33 

34 

35 


123456789  10 


GRID 

5 

0.0 

0.0 

-5. 

GRID 

7. 

-5. 

GRID 

7 

123456 

MAT! 

1 

3. +7 

.3 

4.3 

PQUAD2 

2 

1 

.1 

PTRIA2 

1 

1 

.1 

ENOOATA 

. 
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Table  21.  Comments  for  Phase  1,  Substructure  TABLE  Data  Deck. 

I \ 

i — . ■■■  n — i.  -■■■  ,1.  ■ — i i . i i i ■ i. . ■■  i i- 

Card 

No.  Refer  to  Table  20  for  Input  cards  described  below. 

1-6  Standard  NASTRAN  Executive  Control  Deck  except  the  'SUBS'  option  Is  selected  on  the 
APP  card. 

7 First  card  of  Substructure  Control  Deck.  Phase  1 Is  selected. 

8 Password  protection  on  the  S0F  Is  'PRBOECTX*. 

9 This  S0F  declaration  consists  of  a single  physical  file  with  an  Index  of  '1'.  Indices 
must  begin  with  '1'  and  Increase  sequentially.  It  has  been  named  'S0F1'  and  gives  a 
maximum  size  of  250.000  words.  Because  It  Is  a first  declaration  (NEW),  Internal 
pointers  will  be  set  to  Indicate  this  S0F  contains  no  data.  (See  alternate  format 
for  IBM  and  UNIVAC  systems  In  Section  2.7.) 

10  The  basic  substructure  to  be  generated  will  be  Identified  by  the  name  TABLE. 

11  Plot  set  1 will  be  saved  on  the  S0F  for  performing  plots  of  the  combined  structure 
in  Phase  2. 

12  Print  a table  of  contents  for  the  S0F.  This  Includes  a list  of  all  substructures 
and  their  data  Items. 

13  End  of  Substructure  Control  Deck. 

15  Selects  the  load  to  be  saved  on  the  S0F  for  use  In  Phase  2.  Note  that  multiple  loads 
may  be  saved  by  using  multiple  subcases.  In  addition  to  external  static  loads, 
thermal  loads  and  element  deformation  loads  may  be  selected. 

16-18  Plot  control  cards  are  required  If  the  SAVEPL0T  subcommand  Is  used  In  the  Substructure 
Control  Deck.  These  cards  are  used  to  define  the  plot  sets  for  Phase  2 plotting.  It 
is  not  necessary  that  a plot  tape  be  set  up  In  Phase  1. 

19-35  Standard  NASTRAN  Bulk  Data  Deck.  These  cards  define  the  mathematical  model  of  the 
basic  substructure. 
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i  ' Table  22.  Phase  1 Data  Deck  for  Substructure  LEGS. 

U 

0 NASTRAN  FILES  ■ NPTP 

1 ID  LEGS. BASIC 

2 APP  D ISP, SUBS 

3 SBL  2.0 

4 TIME  1 

5 CHKPNT  YES 

6 CEND 

7 SUBSTRUCTURE  PHASE1 

8 PASSWORD  - PROJECT Y 

9 SfF(l)  - SBF4.250  $ CDC 

10  NAME  - LEGS 

11  SAVEPLBT  » 1 

12  S0F0UT  INP3 

13  POSITION  - REWIND 

14  NAME  « LEGS 

15  EDIT (3?)  IEGS 

16  ENDSUBS 

17  TITLE  - LEGS  PHASE  ONE 

18  LOAD  - 1 

19  OUTPUT (PLOT) 

20  SET  1 - ALL 

21  PLOT 

22  BEGIN  BULK 

1 2 3 4 5 6 7 8 9 10 


Slftf STRUCTURING 

Table  23.  Comments  for  Pluii  1,  Substructure  LEGS  Data  Dock. 


Cord 

Ho.  Refer  to  Table  22  for  Input  cords  described  below. 

1-6  Standard  NASTRAH  Executive  Control  Deck  except  the  'SUBS'  option  It  selected  on  the 
APP  card. 

7 First  card  of  the  Substructure  Control  Deck.  Phase  1 Is  selected. 

8 Password  protection  on  the  $#F  Is  'P&JECTV*. 

9 The  SDF  consists  of  one  physical  file  with  an  Index  of  one.  (Indices  must  begin  with 
one  and  Increase  sequentially.)  The  name  of  the  file  Is  'S#F4'  and  Is  has  a maximum 
size  of  250,000  words.  The  file  was  used  previously  as  an  S#F  (Phase  1 for  TABLE). 

10  The  basic  substructure  to  be  generated  will  be  Identified  by  the  name  LEGS. 

11  Plot  set  1 will  be  saved  on  the  SRF  for  performing  plots  of  the  combined  structure 
In  Phase  2. 

12-14  After  substructure  LEGS  has  been  generated  and  saved  on  the  SRF,  It  Is  copied  out  to 
user  tape  1NP3. 

15  All  data  Items  for  substructure  LEGS  are  removed  from  the  SfF.  (The  substructure  name 
remains  In  the  S0F  directory,  however.) 

16  End  of  Substructure  Control  Deck. 

18  Selects  the  load  to  be  saved  on  the  SfFfor  use  In  Phase  2,  Note  that  mul.vle  loads 
may  be  saved  by  using  multiple  subcases.  In  addition  to  external  static  loads, 
thermal  loads,  and  element  deformation  loads  may  be  selected. 

19-21  Plot  control  cards  are  required  If  the  SAVEPLBT  subcomnand  Is  used  In  the  Substructure 
Control  Deck.  These  cards  are  used  to  define  the  plot  sets  for  Phase  2 plotting.  It 
Is  not  necessary  that  a plot  tape  be  set  up  In  Phase  1. 

22-35  Standard  NASTRAN  Bulk  Data  Deck.  These  cards  define  the  mathematical  model  of  the 
basic  substructure. 
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Tibi*  24. 


1 ID  SU8STR.PHASE2 

2 SPP  DISP.SUBS 

3 SDL  1,0 

4 TINE  1 

5 DIAS  23 

6 CEND 

7 SUBSTRUCTURE  PHASE2 

8 PASSWORD  - PRRJECTX 

9 S#F(1)  - Sffl.250  $ COC 

10  BPTIRNS  - K.N.P 

11  S»FBU"  INP4.TAPE 

12  POSITION  - REWIND 

13  NANE  - TABLE 

14  SPFPRINT  TIC 

15  COMBINE  LEGS, TABLE 

16  NANE  - SIDEA 

17  TBLER  - 0.001 

18  OUTPUT  « 1.2,7,11,12,13,14,15,16,17 

19  COMPONENT  LESS 

20  TRANS  - 10 

21  EQUIV  SIDEA, SI DEB 

22  PREFIX  » B 

23  C0N8INE  SIDEA, SIDES 

24  NANE  - DATABLE 

25  TOLER  * 0.001 

?6  OUTPUT  • 1,2,7,11,12,13,14,15,16,17 

27  COMPONENT  SI DEB 

28  SYNT  • Y 

29  REDUCE  BISTABLE 

30  NANE  - SMALT ABL 


Phi**  2 D*ta  I 
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3)  BfUNOARY  > 100 

32  IlfTPUT  > 1,2, 3.4, 5, 6,7,0 

33  SffPRINT  TIC 

34  PUT  SMALTABL 

3s  $hye  mum. 

3d  recbver  mum. 

37  PRINT  BISTABLE 

38  SAVE  STABLE 

39  S8FPRINT  T|C 

40  EN0SU8S 

41  TITLE  - PHASE  TNf  SUBSTRUCTURE 

42  DISP  ■ A LL 

43  SPCf  ■ ALL 

44  MAO  - ALL 
41  SPC  ■ 10 
48  SUBCASE  1 

47  LfAO  - 10 

48  SUBCASE  2 

49  LfAO  • 20 

50  fUTPUT(PLfT)  S SC  4020  PLfT  TAPE 

51  SET  1 • ALL 

52  PUT 

53  BESIN  BULK 
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Table  24.  Phase  2 Data  Deck  (continued). 


1 

3 

4 

5 

6 

7 

8 

9 

10 

60 

LfAOC 

20 

1.0 

TABLE 

2 

1.0 

STABLE 

2 

1.0 

61 

SPCS1 

10 

BLEGS 

123456 

2 

3 

62 

SPCS1 

10 

STABLE 

4 

1 

3 

4 

5 

63 

SPCS1 

10 

LEGS 

123456 

2 

3 

64 

SPCS1 

10 

TABLE 

4 

1 

3 

4 

5 

65 

TRANS 

10 

.0 

km 

-5.0 

3.0 

11.0 

•5.0 

+B 

66 

*8 

0.0 

8.0 

•5.0 

67 

ENDOATA 
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Card 

No. 

1-6 


7 

8,9 

10 


11-13 

14 

15-20 


21,22 


23-28 


29-32 


33 


Table  25.  Comments  for  Phase  2 Data  Deck. 


Refer  to  Table  24  for  Input  cards  described  below. 

Standard  NASTRAN  Executive  Control  Deck  except  the  ‘SUBS*  option  Is  selected  on  the 
APP  card.  DIAG  23  requests  an  echo  of  the  automatic  DMAP  alters  generated. 

First  card  of  the  Substructure  Control  Deck.  Phase  2 Is  selected. 

These  cards  specify  the  same  S0F  used  In  Phase  1 for  substructure  TABLE. 

The  card  causes  matrix  operations  to  be  performed  on  stiffness,  mass,  and  load 
matrices.  The  default  for  Rigid  Format  1 Is  stiffness  and  loads  only.  However, 

Rigid  Format  2 was  selected  in  the  Phase  1 decks.  This  caused  all  three  matrix 
types  to  be  generated  In  Phase  1. 

Basic  substructure  TABLE  Is  copied  from  the  S0F  to  user  tape  INP4. 

Print  the  SBF  table  of  contents. 

Perform  an  automatic  combination  of  substructures  TABLE  and  LEGS.  The  resultant  com- 
bined pseudostructure  will  be  named  SIDEA.  The  tolerance  for  connections  is  0.001 
units.  Detailed  output  Is  requested  (see  Substructure  Command  COMBINE).  The  basic 
coordinate  system  for  substructure  LEGS  is  transformed  according  to  transformation 
set  10  in  the  Bulk  Data. 

Create  a new  secondary  substructure  SIDEB  which  Is  equivalent  to  SIDEA.  This  opera- 
tion causes  image  substructures  BLEGS  and  BTABLE  to  be  generated. 

Perform  an  automatic  combination  of  substructures  SIDEA  and  SIDEB.  The  resultant 
combined  pseudostructure  will  be  named  BIGTABLE.  The  tolerance  for  connections  Is 
0.001  units.  Detailed  output  is  requested.  The  basic  coordinate  system  for  pseudo- 
structure SIDEB  is  symmetrically  transformed  about  the  XZ  plane,  Identified  by  Y, 
the  axis  normal  to  the  plane  (sign  change  for  all  ’Y1  degrees  of  freedom). 

Perform  a matrix  reduction  on  the  matrices  of  substructure  BIGTABLE.  The  resultant 
reduced  pseudostructure  will  be  named  SMALTABL.  The  retained  degrees  of  freedom  are 
selected  in  boundary  set  100  in  the  Bulk  Data.  Detailed  output  is  requested. 

Print  the  S0F  table  of  contents. 
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Table  25.  Comments  for  Phase  2 Data  Deck  (continued). 


Card 

No.  Refer  to  Table  24  for  input  cards  described  below. 

34  Plot  pseudostructure  SMALTABL.  The  plot  control  cards  in  the  Case  Control  Deck  are 
referenced. 

35  Perform  a static  solution  of  pseudostructure  SMALTABL.  The  constraint  sets  and  loads 
selected  in  the  Case  Control  Deck  are  used. 

36-38  Recover  the  displacements  of  substructures  BIGTABLE  and  BTABLE  from  the  solution  of 
SMALTABL  and  save  them  on  the  S0F.  Also,  print  the  results  for  substructure  BIGTABL. 
The  output  requests  in  the  Case  Control  Deck  are  referenced  when  the  PRINT  subcommand 
is  invoked. 

39  Print  the  S0F  table  of  contents. 

40  F.nd  of  the  Substructure  Control  Deck. 

42-44  Case  Control  output  requests.  Referenced  by  the  PRINT  subcommand  of  the  RECOVER 
command. 

45-49  Constraint  and  load  set  selections  are  referenced  by  the  S0LVE  command. 

50-62  Plot  control  cards  are  referenced  by  the  PL0T  comand. 

64-58  These  Bulk  Data  cards  define  the  boundary  set  of  retained  degrees  of  freedom  which 
was  selected  in  the  REDUCE  operation  (cards  29-32). 

59-64  These  cards  define  the  loads  and  constraints  selected  in  the  Case  Control  Deck  for 
the  substructure  S0LVE  operation. 

65,66  These  cards  define  the  transformation  which  is  applied  to  the  basic  coordinate  system 
of  substructure  LEGS  in  the  first  C0MBINE  operation  (cards  15-2Q). 
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Table  26.  Phase  3 Data  Deck 

FILES  » 0PTP 
TABLE, BASIC 
0ISP.SU8S 
1.0 
1 

TABLE, BASIC  (Restart  dictionary  deck) 

7 SUBSTRUCTURE  PHASE3 

8 PASSWORD  - PROJECT X 

9 S0F(1)  » S0F1.25O  $ CDC 

10  BREC0VER  BTABLE 

1 1 ENDSUBS 

12  TITLE  = PHAS:  THREE  FOR  REFLECTED  TABLE 

13  DISP  = ALL 

14  0L0AD  = ALL 

15  SPCF  --  ALL 

16  STRESS  = ALL 

1 7 SUBCASE  1 

18  LOAD  = 2 

19  SUBCASE  2 

20  BEGIN  RULk 

21  ENDDATA 


0 NASTRAN 

1 ID 

2 APP 

3 SOL 

4 TIME 

5 RESTART 

6 CEND 
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Table  27.  Comments  for  Phase  3 Data  Deck. 


Card 

No_.  Refer  to  Table  26  for  input  cards  described  below. 

1-6  Standard  NASTRAN  Executive  Control  Deck  except  the  'SUBS'  option  is  selected  on  the 
APP  DISP  card.  "Card"  5 is  actually  the  Restart  deck  punched  out  in  Phase  1 for 
substructure  TABLE. 

7 First  card  of  the  Substructure  Control  Deck.  Phase  3 is  selected. 

8,9  These  cards  specify  the  same  S0F  used  in  Phase  2. 

10  This  card  causes  the  data  for  the  image  basic  substructure  BTABLE  to  be  copied  from 
the  S0F  to  GIN0  data  blocks.  The  data  can  then  be  used  for  data  recovery  operations, 
i.e.,  deformed  structure  plots,  . * esses,  etc. 

11  End  of  Substructure  Control  Deck. 

13-16  Output  requests  for  Phase  3 data  recovery. 

j 17-19  The  subcase  definitions  in  Phase  3 must  be  identical  to  those  used  in  the  S0LVE 

I 

I operation  in  Phase  2.  SPC  and  MPC  constraints  in  Phase  3 must  be  the  same  as  those 

used  in  Phase  2.  Load  sets  selected  in  Phase  3 must  correspond  to  those  selected  j 

in  Phase  2 for  each  subcase.  However,  load  sets  selected  in  Phase  2 which  do  not  ! 

j j 

exist  for  this  particular  or  basic  substructure  can  not  be  selected  in  Phase  3. 

j ” I 

! See  Section  1.10.2.5  for  a more  detailed  discussion  of  the  Phase  3 Case  Control  Deck.  I 
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SUBSTRUCTURE 

N0.  NAME 

IS 

SS 

PS 

LL 

cs 

HL 

1 

VANE 

0 

5 

0 

0 

3 

6 

EQSS 

BGSS 

L0DS 

KMTX 

MMTX 

PVEC 

2 

RING 

0 

0 

0 

0 

1 

6 

EQSS 

BGSS 

L0DS 

KMTX 

HMTX 

PVEC 

3 

VANER 

0 

0 

1 

0 

4 

6 

EQSS 

BGSS 

L0DS 

KMTX 

MMTX 

PVEC 

4 

VANEB 

0 

3 

1 

0 

5 

6 

EQSS 

BGSS 

L0DS 

KMTX 

ftfTX 

PVEC 

5 

VANEL 

0 

4 

1 

0 

2 

6 

EQSS 

BGSS 

L0DS 

KMTX 

MMTX 

PVEC 

6 

WINDMILL 

0 

0 

0 

2 

0 

0 

EQSS 

BGSS 

L0DS 

PLTS  KMTX 

MMTX 

PVEC 

ABLE  0 F CONTENTS 
ITEMS  

H0RG  UVEC 
H0RG  UVEC 
H0RG 
H0RG 
H0RG 

UVEC  qvEC 


VANEL 


Figure  4.  Sample  of  substructure  operating  file  table  of  contents. 
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Note: 


If  all  processing  is  performed  on  the  same  computer,  Sf)F  tape  output  is  not  required. 
All  communication  may  be  carried  out  using  the  same  S0F  disk/drum  throughout. 


Figure  5.  Data  file  eraanization  for  NASTRAN  multi-staoe  substructuring. 
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s AErtUUYNAMlC  ELEMENTS 

CAEHOl 

101 

1 

1 

6 

♦CA101 

-1. 

-.26795 

0. 

2.0706 

MAENOl 

1 

5PLlNt2 

100 

101 

101 

124 

♦S<» 

0. 

0. 

SET1 

6 

100 

1 

TMHU 

11 

S CUNTKOL  DATA 

tlOM 

10 

61  V 

*3 

.1 

♦ EM 

MAX 

MAMAM 

LMOOtS 

3 

AEHO 

0 

1.3*4 

2.0706 

1.145- 

MRAEwui 

.45 

FLUTTtH 

30 

K 

1 

2 

ELF ACT 

1 

.967 

FCFACT 

2 

.45 

flfact 

3 

.2 

.16667 

* 14286 

EIGC 
♦ EC 

enouata 

20 

HESS 

MAX 

4 1 ♦CAl 0 1 

-I.  5.4*5205  0.  2.0706 

100  0.  1.  I *Sf* 

6 *ER 

♦ MR 

3 L 3 

.125  .11111  >1 


Figure  4.  rt  AST  RAH  deck  for  fifteen  degree  sweep  nodel  (continued). 
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system  for  the  grio  points  will  be  In  the  swept  beck  system.  Twenty-four  aerodynamic  boxes 
will  be  used.  The  deflections  of  the  aerodynamic  boxes  will  be  Interpolated  using  a linear 
spline. 

The  Executive  Control  Deck  (from  ID  to  CEND)  selects  the  modal  flutter  analysis,  e.g.,  APP 
and  S0L  cards.  A time  estimate  (CPU  min.)  is  required.  The  three  card  ALTER  package  (not  required) 
will  print  the  nonzero  components  of  the  mode  shapes  of  the  structure;  the  mode  frequencies  are  an 
automatic  output  of  this  Rigid  Format.  If  declrtd,  the  problem  can  be  checkpointed  using  modal 
analysis  (Rigid  Format  3),  and  then  restarted  in  flutter  analysis  (Rigid  Format  ID),  allowing 
better  output  format  of  mode  shapes. 

The  Case  Control  Deck  Is  used  to  select  constraints,  methods,  and  output.  In  this  problem, 

SPC  set  1 is  used  to  cantilever  the  root  of  the  beam,  and  no  MPC's  are  used.  A METH0D  card  must 
be  used  to  select  an  EIGR  data  card  for  real  eigenvalue  extraction.  An  FMETH0D  card  must  select 
a FLUTTER  data  card  for  flutter  analysis.  A CMETH0D  card  must  select  an  EIGC  control  for  complex 
eigenvalue  analysis.  If  desired  solution  set  (SDISP  gives  modal  quantities)  or  physical  set 
(D1SP,  STRESS , etc.)  output  may  be  requested,  but  this  is  not  usually  done.  An  automatic  flutter 
summary  is  printed  unless  parameter  PRINT  Is  set  to  N0.  The  XY0UT  request  shown  will  plot  V-g 
and  V-f  split  frame  "plots"  on  the  printer  output.  To  produce  plots,  it  Is  necessary  to  specify 
a plotter,  request  a plot  tape,  and  specify  XYPL0T  VG.  The  "curves"  (e.g.,  1 through  6 In  the 
example)  refer  to  the  loops  of  flutter  analysis. 

The  geometry  and  constraint  bulk  data  Is  discussed  In  previous  sections  of  this  manual,  and 
there  are  no  special  rules  for  aeroelastic  problems.  The  structural  elements  are  BAR  elements 
with  MASS 2 used  for  torsional  inertia.  The  C0UPMASS  option  is  used  to  provide  a nonsingular 
mass  matrix  so  that  the  Given's  method  of  eigenvalue  extraction  can  be  used.  The  bending  moment 
of  inertia  and  torsional  rigidity  (on  the  PBAR  data  card)  have  been  adjusted  to  match  experimental 
mode  frequencies. 

The  aerodynamic  boxes  are  defined  by  the  CAER01  data  card.  The  element  number  (e.g.,  101) 
becomes  the  ID  of  the  lowest  numbered  box.  Other  boxes  are  numbered  as  shown  in  Figure  3.  A 
property  card  must  be  referenced.  The  leading  edge  comers  of  the  panel  will  be  specified  in 
oordinate  system  I for  this  example;  however,  any  defined  system  may  be  used.  Since  equal  box 
sizes  are  desired,  the  NSPAN  and  NCH0RD  options  are  used  to  specify  the  numbers.  If  unequal 
divisions  were  desired,  LSPAN  and  LCH0RD  would  be  used  to  specify  l_ists  referenced  on  AEfACT  data 
cards. 
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MATERIAL  PREVIOUSLY  FOUND  IN  SECTION  1.14 
HAS  BEEN  MERGED  INTO  SECTION  1.10. 
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2.1  GENERAL  DESCRIPTION  OF  DATA  DECK 

The  Input  deck  begins  with  the  required  resident  operating  system  control  cards-  The  type 
end  number  of  these  cerds  will  vary  with  the  Installation.  Instructions  for  the  preparation  of 
these  control  cards  should  be  obtained  from  the  programming  staff  at  each  Installation. 

The  operating  system  control  cards  are  followed  by  the  NASTRAN  Data  Deck  (see  Figure  1).* 
which  Is  constructed  In  the  following  order  (depending  on  the  particular  job  requirements): 

1 The  NASTRAN  Card 

2.  The  Executive  Control  Deck 

3.  The  Substructure  Control  Deck 

4.  The  Case  Control  Deck 

5.  The  Bulk  Data  Deck 

6.  The  INPUT  Module  Data  Card(s) 

The  NASTRAN  card  Is  used  to  change  the  default  values  for  certain  operational  parameters, 
such  as  buffer  size  and  machine  model  number.  The  NASTRAN  card  Is  optional,  but,  If  present.  It 
must  be  the  first  card  of  the  NASTRAN  Data  Deck.  The  NASTRAN  card  Is  a free-fleld  card  (similar 
to  cards  In  the  Executive  Control  Deck).  Its  format  Is  as  follows: 

NASTRAN  keywordj  ■ value,  keyword2  - value,  . . . 

The  most  frequently  used  keywords  are  as  follows: 

1.  BUFFSIZE  - Defines  the  nunfcer  of  words  In  a GIN#  buffer.  Usually  this  value  Is 
standardized  at  any  particular  Installation.  However,  the  desired  value  may  be 
different  from  the  default  value  of  1803  (IBM).  1183  (CDC)  and  1795  (UNIVAC).  In 
any  event,  related  runs,  such  as  restarts  and  User  Master  Flic  runs,  must  use  the 
same  BUFFSIZE  for  all  parts  of  the  runs. 

2.  CONFIG  - Defines  the  model  number  of  the  configuration  for  use  In  timing  equations  * 
for  matrix  operations.  Entries  exist  for  the  following  configurations: 


MACHINE  CONFIG  MODEL  NO. 


IBM  360  0 (default)  91,95 

3 50 

4 65 

5 75 

6 85 

7 195 
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MACHINE  CONFIG  MODEL  N0. 


IBM  370  (no  default)  9 155 

10  165 

11  145 

12  158 

13  168 

CDC  6000  (no  default)  6 6400/6500 

16  6600 

CDC  CYBER  170  0 (default)  175 

12  174 

14  173 

15  176 

UNIVAC  1100  0 (default)  1110 

14  1108 


The  machine  type  is  automatically  determined  by  NASTRAN.  If  the  model  number  is  the  default,  the 
CONFIG  keyword  is  not  needed  on  the  NASTRAN  card.  It  is  important  to  indicate  the  proper  configu- 
ration; otherwise,  all  time-dependent  matrix  decisions  will  be  incorrect. 

3.  M0DC0M(i)  - Defines  a nine-word  array  for  module  communications.  Currently,  only  M0DC0M(1) 
is  supDorted.  If  M0DC0M(1)  = 1,  diagnostic  statistics  from  subroutine  SDC0MP  are  printed; 
if  -1,  time  and  core  estimates  for  module  SDCMPS  are  made  without  doing  the  decomposition. 

4.  HIC0RF  - Defines  the  amount  of  open  core  available  to  the  user  on  the  UNIVAC  1100  series 
machines.  The  user  area  default  is  nominally  65K  decimal  words.  The  ability  to  increase 
this  value  may  be  installation  limited. 

5.  TRACKS  - Establishes  the  format  for  the  number  of  tracks  (7  or  9)  required  for  the  NASTRAN 
permanent  plot  file  which  will  be  copied  to  tape.  This  parameter  is  not  required  if  a 
physical  plot  tape  is  used  since  system  control  cards  define  the  tracks.  The  parameters 
TRACKS  = 7,  FILES  = PLT2  cause  plot  data  to  be  written  to  a disk  file  formatted  for  a 
plotter  that  reads  7-track  tapes. 

6.  FILES  - Establishes  NASTRAN  permanent  files  as  being  disk  files  rather  than  tape  files. 

The  FILES  are  P00L,  0PTP,  NPTP,  UMF,  NUMF,  PLT1 , PLT2,  INPT,  INP1,  INP2,  ...  INP9.  Multi- 
ple file  names  must  be  enclosed  with  parentheses  such  as  FILES  = (UMF, NPTP).  The  FILES 
parameter(s)  must,  be  last  on  the  NASTRAN  card.  Note  the  plot  files,  PLT1  and  PLT2,  cannot 
be  copied  from  disk  to  tape  on  the  UNIVAC,  therefore  a physical  tape  must  be  assigned  prior 
to  job  execution  if  plotting  from  disk  is  not  available. 

7.  STST  - Defines  the  singularity  tolerance  in  EMG  and  SMA1 . The  default  value  is  .01. 
Singularities  are  written  to  GPST  or  (if  altered  into  the  Rigid  Format)  GPSPC.  If  module 
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GPSPC  Is  used,  It  nay,  on  option,  automatically  constrain  the  strongest  singularity 
(weakest  stiffness)  contolnation. 

Additional  information  for  all  NASTRAN  card  options  is  given  in  Section  6.3.1  of  the  Programmer' s 
Manual. 

The  Executive  Control  Deck  begins  with  the  NASTRAN  ID  card  and  ends  with  the  CEND  card.  It 
Identifies  the  job  and  the  type  of  solution  to  be  performed.  It  also  declares  the  gene>al  condi- 
tions under  which  the  job  is  to  be  executed,  such  as,  maximum  time  allowed,  type  of  system 
diagnostics  desired,  restart  conditions,  and  whether  or  not  the  job  is  to  be  checkpointed.  If 
the  job  is  to  be  executed  with  a rigid  format,  the  number  of  the  rigid  format  is  declared  along 
with  any  alterations  to  the  rigid  format  that  may  be  desired.  If  Direct  Matrix  Abstraction  is 
used,  the  complete  DMAP  sequence  must  appear  in  the  Executive  Control  Deck,  The  executive 
control  cards  and  examples  of  their  use  are  described  in  Section  2.2. 

The  Substructure  Control  Deck  begins  with  the  SUBSTRUCTURE  card  and  terminates  with  the 
ENDSUBS  card.  It  defines  the  general  attributes  of  the  Automated  Multi-stage  Substructuring  capa- 
bility and  establishes  the  control  of  the  Substructure  Operating  File  (S0F).  The  command  cards 
are  illustrated  in  Section  2.7. 

When  Automated  Multi-stage  Substructuring  is  not  included,  then  the  Case  Control  Deck  begins 
with  the  first  card  following  CEND  and  ends  with  the  card,  BEGIN  BULK.  It  defines  the  subcase 
structure  for  the  problem,  makes  selections  from  the  Sulk  Data  Deck,  and  makes  output  requests 
for  printing,  punching  and  plotting.  A general  discussion  of  the  functions  of  the  Case  Control 
Deck  and  a detailed  description  of  the  cards  used  in  this  deck  are  given  in  Section  2.3.  The 
special  requirements  of  the  Case  Control  Deck  for  each  rigid  format  a^e  discussed  in  Section  3. 

The  Bulk  Data  Deck  begins  with  the  card  following  BEGIN  BULK  and  ends  with  the  card  pro- 
ceeding ENDDATA.  It  contains  all  of  the  details  of  the  structural  model  and  the  conditions  for 
the  solution.  The  BEGIN  BULK  and  ENDDATA  cards  must  be  present  even  though  no  new  bulk  data  is 
being  introduced  into  the  problem  or  all  of  the  bulk  data  is  coming  from  an  alternate  source, 
such  as  User's  Master  File  or  user  generated  input.  The  format  of  the  BEGIN  BULK  card  is  free 
field.  The  ENDDATA  card  must  begin  in  column  1 or  2.  Generally  speaking,  only  one  structural 
model  can  be  defined  in  the  Bulk  Data  Deck.  However,  some  of  the  bulk  data,  such  as  cards  associ- 
ated with  loading  conditions,  constraints,  direct  input  matrices,  transfer  functions  and  thermal 
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fields  may  exist  In  multiple  sets.  All  types  of  data  that  are  available  in  multiple  sets  are  dis- 
cussed In  Section  2.3.1.  Only  sets  selected  In  the  Case  Control  Deck  will  be  used  in  any 
particular  solution. 

If  the  INPUT  module  Is  employed,  one  or  two  additional  F0RTRAN  data  cards  are  required  fol- 
lowing the  ENDOATA  card.  For  specific  cases,  see  Section  2.6. 

Comment  cards  may  be  Inserted  in  any  of  the  parts  of  the  NASTRAN  Data  Deck.  These  cards  are 
identified  by  a $ in  column  one.  Columns  2-72  may  contain  any  desired  t<  t. 

ExceDt  for  the  IBM  360/370  series,  all  NASTRAN  data  cards  must  be  puncin.i  ..  -mg  the  character 
set  shown  in  the  table  below.  The  EBCDIC  character  set  may  be  used  on  the  I'M  360/370  eries.  Any 
EBCDIC  characters  are  automatically  translated  into  the  character  set  shown  in  the  table  below.  The 
EBCDIC  character  card  Dunch  configurations  are  shown  in  parenthesis  for  the  five  characters  that 
differ  from  the  standard  character  set. 


Character 

Card  Punch(s) 

Character 

Card  Punch(s) 

EBCDIC  Punch(s) 

blank 

blank 

H 

11-5 

0 

0 

9 

11-6 

1 

1 

P 

11-7 

2 

2 

Q 

n-8 

3 

3 

R 

n-9 

4 

’ 4 

S 

0-2 

5 

5 

T 

0-3 

6 

6 

U 

0-4 

7 

7 

V 

0-5 

8 

8 

W 

0-6 

9 

9 

X 

0-7 

A 

12-1 

Y 

0-3 

B 

12-2 

Z 

0-9 

n 

12-3 

$ 

11-3-8 

D 

12-4 

/ 

0-1 

E 

12-5 

+ 

12 

(12-6-8)* 

F 

12-6 

- 

11 

r. 

12-7 

( 

0-4-8 

(12-5-8)* 

H 

12-8 

) 

12-4-8 

(11-5-8)* 

I 

12-9 

1 

4-8 

( 5-8  )* 

J 

11-1 

= 

3-8 

( 6-8  )* 

K 

11-2 

* 

0-3-8 

L 

11-3 

* 

12-3-8 

M 

11-4 

* 

11-4-8 

*IBM  360/370  only. 
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| 2.2  EXECUTIVE  CONTROL  DECK 

\ 

The  format  of  the  Executive  control  c»Hs  is  free  field.  The  name  of  the  operation  (e.o., 

CHKPNT)  is  separated  from  the  operand  by  one  or  more  blanks.  The  fields  in  the  operand  are  separated 
by  commas,  and  may  be  up  to  3 integers  (K1)  or  alphanumeric  (A1)  as  indicated  in  the  following 
control  card  descriptions.  The  first  character  of  an  alphanumeric  field  must  be  alphabetic  followed 
by  up  to  7 additional  alphanumeric  characters.  Blank  characters  may  be  placed  adjacent  to  separating 
commas  if  desired.  The  individual  cards  are  described  in  Section  2.2  1 and  examples  follow  in 
Section  2.2.2. 

2.2.1  Executive  Control  Card  Descriptions 
ID  A1 , A2  Required. 

A1 , A2  --  Any  legal  alphanumeric  fields  chosen  by  the  user  for  problem  identification. 

RESTART  Al,  A2,  K1/K2/K3,  K4,  Reouired  for  Restart. 

Al,  A2  --  Fields  taken  from  ID  card  of  previously  checkpointed  problem. 

K1/K2/K3  — Month/Day/Year  that  Problem  Tape  was  generated. 

K4  --  Number  of  seconds  after  midnight  at  which  XCSA  begins  execution. 

The  complete  restart  dictionary  consists  of  tnis  card  followed  by  one  card  for  each  file 
checkpointed.  The  restart  dictionary  is  automatically  punched  when  operating  in  the  checkpoint 
mode.  All  subsequent  cards  are  continuations  of  this  logical  card. 

Each  continuation  card  begins  with  a sequence  number.  Each  type  of  continuation  card  will 
be  documented  separately. 

1.  Basic  continuation  card 

NO,DATABL0CK,FLAG=Y,REEL=Z,FILE=W 

where:  NO  is  the  sequence  number  of  the  card.  The  entire  dictionary  must  be  in  sequence 

by  this  number. 

DATABL0CK  is  the  name  of  the  data  block  referenced  by  this  card. 

FLAG-Y  defines  the  status  of  the  data  block  where  Y = 0 is  the  normal  case  and  Y = 4 implies 
this  data  block  is  equivalenced  to  another  data  block.  In  this  case  (FLAG=4)  the  file 
number  points  to  a previous  data  block  which  is  the  "actual"  copy  of  the  data. 

i I 
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REEL-Z  specifies  the  reel  number  as  the  Problem  Tape  can  be  a multi-reel  tape.  Z • 1 Is  the 
normal  case. 

FILE-W  specifies  the  G2N0  (Internal)  file  number  of  the  data  block  on  the  Problem  Tape.  A 
zero  value  Indicates  the  data  block  Is  purged.  For  example: 

1 , GPL,FLAGS-0,RE£L*1 .FILE-7  says  data  block  GPL  occupies  file  7 of  reel  1. 

2,  KGG.FLAGS-4, REEL-1 .FILE-20  says  KGG  Is  equlvalenced  to  the  data  block  which  occupies 
file  20.  (Note  that  FLAGS-4  cards  usually  occur  In  at  least  pairs  as  the  equlvalenced 
operation  Is  at  least  binary). 

3,  USETD.FLAGS-O, REEL-1, FILE-0  implies  USETD  Is  purged. 

2.  Reentry  point  card: 

NO, REENTER  AT  !)MAP  SEQUENCE  NUMBER  N 
where:  NO  is  the  sequence  number  of  the  card. 

H is  the  sequence  number  associated  with  the  DMAP  instruction  at  which  the  problem  will 
restart.  This  value  may  be  changed  by  adding  a final  such  card  (l.e.,  only  the  last  such 
card  is  operative).  This  may  be  necessary  when  restarting  from  a Rigid  Format  to  a DMAP 
sequence  (to  print  a matrix  for  example). 

There  are  four  types  of  restarts  Unmodified  Restart,  Modified  Restart,  Rigid  Format  Switch 
and  Pseudo  Modified  Restart.  The  function  of  the  reentry  point  is  different  in  each  case.  On 
an  unmodified  restart  the  program  continues  from  the  reentry  point.  On  a modified  restart  modules 
which  must  be  run  to  process  the  modified  data  but  which  are  ahead  of  the  reentry  point  are 
executed  first.  The  program  then  continues  from  the  reentry  point.  On  a Rigid  Format  Switch 
(going  from  a Rigid  Format  to  another)  the  reentry  point  is  meaningless  in  that  It  was  determined 
for  another  DMAP  sequence.  In  this  case  the  data  blocks  available  are  consulted  to  determine 
the  proper  sequence  of  modules  to  run.  A Pseudo  modified  restart  (defined  by  the  existence  of 
only  changes  to  output  producing  data  such  as  plotter  requests)  is  treated  like  a modified  restart. 
The  type  of  restart  is  implied  by  the  changes  made  in  the  NASTRAN  Data  Deck.  No  explicit  request 
for  a particular  kind  of  restart  is  required.  See  Section  3.1  for  additional  information. 

In  general,  a restart  cannot  be  accomplished  from  a checkpoint  tape  created  on  a previous  NASTRAN 
level.  This  is  primarily  due  to  changes  in  the  Rigid  Formats  which  destroys  the  validity  of  the 
restart  dictionary. 
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3.  End  of  dictionary  card 

$ LNO  0F  CHECKPOINT  DICTIONARY 

This  card  is  simply  a comment  card  but  is  punched  to  signal  the  end  of  the  dictionary  for  user 
convenience.  The  program  does  not  need  such  a card.  Terminations  associated  with  non-NASTRAN 
failures  (operator  intervention,  maximum  time,  etc.)  will  not  have  such  a card  punched. 


K?  Required  when  creating  a User's  Master  File. 

K1  --  User  specified  tape  identification  number  assigned  during  the  creation  of  a User’s 
Master  File. 

KZ  --  User  specified  problem  identification  number  assigned  during  the  creation  of  a User's 
Master  File. 

UMF  K1 , K2  Required  when  using  a User's  Master  File. 

Kl  --  Previously  assigned  tape  identification  number  to  access  a Bulk  Data  Deck  when  using  a 
User's  Master  File. 

K2  --  Previously  assigned  problem  identification  number  to  access  a Bulk  Data  Deck  when  using 
a User's  Master  File. 


CHKPNT  A1  or  CHKPNT  A1 , A2  Optional. 

A1  --  YES  if  problem  is  to  be  checkpointed,  N0  if  problem  is  not  to  be  checkpointed  - default 
is  N0. 

A2  --  DISK  if  checkpoint  file  is  on  direct  access  device.  If  the  DISK  option  is  used,  the 
user  must  instruct  the  resident  operating  system  to  permanently  catalog  the  checkpoint 
fi  le. 


APP  jA  Required. 

A — DISPLACEMENT  indicates  one  of  the  Displacement  Approach  rigid  formats. 

A --  DISPLACEMENT.  SUBS  indicates  Automated  Multi-stage  Substructuring  with  one  of  the 
Displacement  Approach  rigid  formats. 

A --  HEAT  indicates  one  of  the  Heat  Transfer  Approach  rigid  formats. 

A --  AER0  indicates  one  of  the  Aeroelastic  Approach  rigid  formats. 

A -■  DMAP  indicates  Direct  Matrix  Abstraction  Program  (DMAP)  Approach. 

A --  DMAP,  SUBS  indicates  Direct  Matrix  Abstraction  Program  (DMAP)  Approach  which  includes 
Automated  Multi-stage  Substructuring  modules. 

ALTER  Kl.  K2  Optional. 

Kl,  K2  --  First  and  last  DMAP  instructions  of  series  to  be  deleted  and  replaced  with  any 
following  DMAP  instructions. 


ALTER  K Optional. 

K --  Input  any  following  DMAP  instructions  after  statement  K. 

ENDALTER  Required  when  using  ALTER. 

Indicates  end  of  DMAP  alterations. 


(12/31//7) 


EXECUTIVE  CONTROL  DECK 


TIME  K Required. 

K — Maximum  allowable  execution  time  In  minutes. 


SflL  K1  [.Kl]  or  SflL  An  C.K11  Required  when  using  a rigid  format  (see  Section  3.1  for  available 
options).  ' 


Kl  ~ Solution  number  of  Rigid  Format  (see  table  below  and  Section  3.1). 

K1  — Subset  matters  for  solution  Kl,  default  value  a 0.  Multiple  subsets  may  be  selected 
by  using  multiple  Integers  separated  by  commas. 

An  --  Name  of  Rigid  Format  (see  table  below) 

Displacement  Approach  Rigid  Formats 

Kl  An 

1 STATICS 

2 INERTIA  RELIEF 

3 M0DES  or  NORMAL  MODES  or  REAL  EIGENVALUES 

4 DIFFERENTIAL  STIFFNESS 

5 BUCKLING 

6 PIECEWISE  LINEAR 

7 DIRECT  COMPLEX  EIGENVALUES 

8 DIRECT  FREQUENCY  RESPONSE 

9 DIRECT  TRANSIENT  RESPONSE 

10  MODAL  COMPLEX  EIGENVALUES 

11  MODAL  FREQUENCY  RESPONSE 

12  MODAL  TRANSIENT  RESPONSE 

13  NORMAL  MODES  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS 

14  STATICS  CYCLIC  SYMMETRY 

15  MODES  CYCLIC  SYWETRY 


Heat  Transfer  Approach  Rigid  Formats 
Kl  An 

1 STATICS 

3 STEADY  STATE 

9 TRANSIENT 

Aeroelastlc  Approach  Rigid  Formats 
Kl  An 

10  MODAL  FLUTTER  ANALYSIS 

11  MODAL  AER0ELAST1C  RESPONSE 

Kl  Subset  Numbers 

1 Delete  loop  control. 

2 Delete  mode  acceleration  method  of  data  recovery 
(modal  transient  and  modal  frequency  response). 

3 Combine  subsets  1 and  2. 

4 Check  all  structural  and  aerodynamic  data  without  execution  of 
the  aeroelastlc  problem. 

5 Check  only  the  aerodynamic  data  without  execution  ot  the  aero- 
elastlc problem. 

6 Delete  checkpoint  Instructions. 

7 Delete  structure  plotting  and  X-Y  plotting. 

8 Delete  Grid  Point  Weight  Generator. 

9 Delete  fully  stressed  design  (static  analysis). 
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DIAG  K Optional  request  for  diagnostic  output. 

K - 1 Dump  memory  when  fatal  message  Is  generated. 

K ■ 2 Print  File  Allocation  Table  (FIAT)  following  each  call  to  the  File  Allocator. 

K ■ 3 Print  status  of  the  Data  Pool  Dictionary  (DPD)  following  each  call  to  the  Data  Pool 

Housekeeper. 

K * 4 Print  the  Operation  Sequence  Control  Array  (OSCAR). 

K ■ 5 Print  BEGIN  time  on-line  for  each  functional  module. 

K - 6 Print  END  time  on-line  for  each  functional  module. 

K = 7 Print  eigenvalue  extraction  diagnostics  for  real  and  complex  determinant  methods. 

K * 8 Print  matrix  and  table  data  block  trailers  as  they  are  generated. 

K = 9 Suppress  echo  of  checkpoint  dictionary. 

K * 10  Use  alternate  nonlinear  loading  In  TRD.  (Replace  {Nn+.j}  by  y {Np+1  + + N^}) 

K * 11  Print  all  active  row  and  column  possibilities  for  decomposition  algorithms. 

K - 12  Print  eigenvalue  extraction  diagnostics  *or  complex  Inverse  power  or  FEER  methods. 

K » 13  Print  open  core  length. 

K - 14  Print  the  Rigid  Format  (NASTRAN  SOURCE  PROGRAM  COMPILATION) 

K 1 15  Trace  GIN0  0PEN/CL0SE  operations. 

K * 16  Trace  real  Inverse  power  eigenvalue  extraction  operations  or  elgensolutlon  diagnos- 

tics for  FEER  trldiagonallzatlon. 

K = 17  Punch  the  DMAP  sequence  that  Is  compiled. 

K ■ 18  Trace  Heat  Transfer  Iterations  (APP  HEAT)  or  print  grid  point  ID  conversions  from  SET2 

card  (APP  AERO). 

K - 19  Print  data  for  MPYAD  method  selection. 

K = 20  Generate  de-bug  printout  (For  NASTRAN  programmers  who  include  CALI  BUG  in 
their  subroutines). 

K ■ 21  Print  GP4  set  definition. 

K ■ 22  Print  GP4  degree  of  freedom  definition. 

K * 23  Print  the  DMAP  alters  generated  during  Automated  Multi-stage  Substructuring. 

K = 24  Punch  the  DMAP  alters  generated  during  Automated  Multi-stage  Substructuring. 

K = 25 
K = 26 

K = 27  Input  File  Processor  (IFP)  table  dump. 

K = 28  Punch  the  link  specification  table  (Deck  XBSBD). 

K = 29  Process  link  specification  table  update  deck. 


2.2-4  (12/31/77) 


EXECUTIVE  CONTROL  DECK 


K * 30  Punch  alters  to  the  XSEM1  decks  (1  set  via  DIAG  1-15). 

K * 31  Print  link  specification  table  and  module  properties  list  data. 

Multiple  options  may  be  selected  by  using  multiple  Integers  separated  by  commas. 

Other  options  and  other  rules  associated  with  the  DIAG  card,  which  primarily  concern  the 
programmer,  can  be  found  In  Section  6.11.3  of  the  Programmer's  Manual. 

BEGINS  Required  when  using  DMAP  approach. 

Indicates  the  beginning  of  a DMAP  sequence.  This  card  Is  supplied  as  part  of  a Rigid  Format. 
ENDS  Required  when  using  DMAP  approach. 

Indicates  the  end  of  a DMAP  sequence.  This  card  Is  supplied  as  part  of  a Rigid  Format.  The 
ENDS  statement  cannot  be  ALTERed  Into  a Rigid  Format  at  Intermediate  steps.  To  schedule  an 
early  termination,  use  either  the  EXITS  statement  or  the  JUMP,  FINISS  statement. 

UMFED1T  Required  when  using  User's  Master  File  Editor  (see  Section  2.5). 

£ Comment  flag  In  column  1.  Commentary  text  may  appear  In  columns  2-80. 
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CEND  Requl  red 

Indicates  end  of  Executive  control  cards. 


The  ID  card  must  appear  first  and  CEND  must  be  the  last  card  of  the  Executive  Control  Deck. 
Otherwise  the  Executive  Control  card  groups  (RESTART  dictionary,  DKAP  sequence,  ALTER  packet)  can 
be  In  any  order. 


2.2.2  Executive  Control  Deck  Examples 


1.  Cold  start,  no  checkpoint,  rigid  format,  diagnostic  output. 

ID  MYNAME,  BRIDGE23 

APP  DISPLACEMENT 

S0L  2,0 

TIME  5 

DIA6  1 ,2 

CEf'D 


2.  Cold  start,  checkpoint,  rigid  format. 


ID 

PERS0NZZ,  SPACECFT 

CHKPNT 

YES 

APP 

DISPLACEMENT 

SOL 

1.3 

TIME 

15 

CEND 

3.  Restart,  no  checkpoint,  rigid  format.  The  restart  dictionary  indicated  by  the  brace  Is 
automatically  punched  on  previous  run  in  which  the  CHKPNT  option  was  selected  by  the  user. 
ID  J0ESHM0E,  PR0JECTX 

(RESTART  PERS0NZZ,  SPACECFT,  05/13/67,  18936, 

1,  XVPS,  FLAGS-O,  REEL-1,  FILE-6 
2,  REENTER  AT  DMAP  SEQUENCE  NUMBER  7 
3,  GPL,  FLAGS-0  REEL-1,  FILE-7 


$ END  OF  CHECKPOINT  DICTIONARY 

APP  DISPLACEMENT 

S0L  3,3 

TIME  10 

CEND 
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4.  Cold  start,  no  checkpoint,  DMAP.  User-written  DMAP  program  Is  Indicated  by  braces. 

ID  IAM007,  TRYIT 

APP  DMAP 

BEGIN  $ 

(DMAP  statements  go  here! 

END  $ 

TIME  8 

CEND 

5.  Restart,  checkpoint,  altered  rigid  format,  diagnostic  output. 

ID  BEAM,  FIXED 

RESTART  BEAM,  FREE,  05/09/68,  77400, 

1,  XVPS,  FLAGS-0,  REEL-1,  FILE-6 

2,  REENTER  AT  OMAP  SEQUENCE  NUMBER  7 

3,  GPL,  FLAGS-0,  REEL-1,  FILE-7 


$ END  0F  CHECKPOINT  DICTIONARY 


CHKPNT 

YES 

DIAG 

2,4 

APP 

DISPLACEMENT 

SOL 

3,3 

TIME 

15 

ALTER 

20 

MATPRN 

KGGX ,,,,//  $ 

TABPT 

OPST,,,.//  $ 

ENDALTER 

CEND 
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2.3  CASE  CONTROL  DECK 
2.3.1  Data  Stl action 

The  Cate  Control  cards  that  are  used  for  selecting  Items  from  the  Bulk  Data  Deck  are  listed 
below  In  functional  groups.  A detailed  description  of  each  card  Is  given  In  Section  2.3.4.  The 
first  four  characters  of  the  mnemonic  are  sufficient  If  unique. 

The  following  Case  Control  cards  are  associated  with  the  selection  of  applied  loads  for  both 
static  and  dynamic  analysis: 

1.  DEFORM  - selects  element  deformation  set. 

2.  DLBAD  - selects  dynamic  loading  condition. 

3*  DSCtEFFIClENT  - selects  loading  factor  for  normal  modes  with  differential  stiffness. 

4.  LOAD  - selects  static  structural  loading  condition  or  heat  power  and/or  flux. 

5.  NONLINEAR  - selects  nonlinear  loading  condition  for  transient  response. 

6*  PLCPEFF1C1ENT  - selects  loading  Increments  for  piecewise  linear  analysis. 

The  following  case  control  cards  are  used  for  the  selection  of  constraints: 

1.  AX1SVMMETRIC  - selects  boundary  conditions  for  conical  shell  and  axl symmetric  solid  elements 
or  specifies  the  existence  of  fluid  harmonics  for  a hydroelastic  problem. 

2.  MPC  - selects  set  of  multipoint  constraints  for  structural  displacement  or  heat  transfer 
Boundary  temperature  relationships. 

3.  SPC  - selects  set  of  single-point  constraints  for  structural  displacements  or  heat  trans- 
fer boundary  temperatures. 

The  following  case  control  cards  are  used  for  the  selection  of  direct  Input  matrices: 

1.  B2PP  - selects  direct  Input  structural  damping  or  thermal  capacitance  matrices. 

2.  K2PP  - selects  direct  input  structural  stiffness  or  thermal  conductance  matrices. 

3.  M2PP  - selects  direct  input  mass  matrices. 

4.  TFL  - selects  transfer  functions. 

The  following  case  control  cards  specify  the  conditions  for  dynamic  analyses: 

1.  CMETHQD  - selects  tne  conditions  for  complex  eigenvalue  extraction. 

2.  FREQUENCY  - selects  the  frequencies  to  be  used  for  frequency  and  random  response  calcula- 
tions’! 

3.  ]_C  - selects  the  initial  conditions  for  direct  transient  response. 

4.  METHOD  - selects  the  conditions  for  real  eigenvalue  analysis. 

5.  RANDOM  - selects  the  power  spectral  density  functions  to  be  used  In  random  analysis. 
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A.  SOAHPIHG  - selects  table  to  be  used  for  determination  of  nodal  damping. 

7.  TSTEP  - sal  act*  tint  steps  to  bt  uiad  for  Integration  In  transient  rcsponsa  proto  lam. 

8.  FHETWO  - sal  acts  nathod  to  ba  usad  In  aaroalastlc  fluttar  analysis. 

Tha  following  cast  control  cards  art  associated  with  tha  use  of  thermal  fields: 

1.  |EMPERATURE(L8AD)  - selects  thermal  field  to  ba  usad  for  determining  equivalent  static 

2.  TEMPERATURE  (MATERIAL  1 - selects  theme!  field  to  be  used  for  datemining  structural 
material  properties or  an  estimate  of  the  temperature  distribution  for  heat  transfer 
Iterations. 

3.  TEMPERATURE  - selects  thermal  field  for  determining  both  equivalent  static  loads  and 
material  properties. 

2.3.2  Output  Selection 

Printer  output  requests  my  be  grouped  in  packets  following  OUTPUT  cards  or  the  Individual 
requests  may  b«  placed  anywhere  In  the  Case  Control  Deck  ahead  of  any  structure  plotter  or  curve 
plotter  requests.  Plotter  requests  are  described  In  Section  4.  The  Case  Control  cards  that  are 
used  for  output  selection  are  listed  below  In  functional  groups.  A detailed  description  of  each 
card  Is  given  In  Section  2.3.4. 

The  following  cards  are  associated  with  output  control,  titling  and  bulk  data  echoes: 

1.  TITLE  - defines  a text  to  be  printed  on  first  line  of  each  page  of  output. 

2.  SUBTITLE  - defines  a text  to  be  printed  on  second  line  of  each  page  of  cutout. 

3.  LABEL  - defines  a text  to  be  printed  on  third  line  of  each  page  of  output. 

4.  LINE  - sets  the  number  of  data  lines  per  printed  page,  default  Is  50  for  11-Inch  paper. 

5.  MAXLINES  - sets  the  maximum  number  of  output  lines,  default  Is  20,000. 

6.  ECHO  - selects  echo  options  for  Bulk  Data  Deck,  default  is  a sorted  bulk  data  echo. 

The  following  cards  are  used  in  connection  with  some  of  the  specific  output  requests  for 
calculated  quantities: 

1.  SET  - defines  lists  of  point  numbers,  elemerts  numbers,  or  frequencies  for  use  In  output 
requests. 

2.  ^FREQUENCY  - selects  a set  of  frequencies  to  be  used  for  output  requests  In  frequency 
response  problems  (default  Is  all  frequencies)  or  flutter  velocities. 

3.  TSTEP  - selects  a set  of  time  steps  to  be  used  for  output  requests  In  transient  response 
problems. 

4.  8TIME  - selects  a set  of  times  to  be  used  for  output  requests  In  transient  analysis 
problems  (default  Is  all  times). 
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The  following  cords  arc  used  to  make  output  requests  for  the  calculated  response  of  cpm- 
ponents  In  the  SOLUTION  set  (components  In  the  direct  or  modal  formulation  of  the  general  K 
system)  for  dynamics  problems: 

1.  SACCELERATION  - requests  the  acceleration  of  the  Independent  components  for  a selected 
set  of  points  or  modal  coordinates. 

2.  SPISPLACEMENT  • requests  the  displacements  of  the  Independent  components  for  a selected 
set  of  points  or  modal  coordinates  or  the  temperatures  of  the  Independent  components  for 
a selected  set  of  points  In  neat  transfer. 

3.  SVjELfCITY  - requests  the  velocities  of  the  Independent  components  for  a selected  set  of 

points  or  modal  coordinates  or  the  change  In  temperature  with  respect  to  time  of  the 

Independent  components  for  a selected  set  of  points  In  heat  transfer. 

4.  NLLQAP  * requests  the  nonlinear  loads  for  a selected  set  of  physical  points  (grid  points 

and  extra  points  Introduced  for  dynamic  analysis)  In  transient  response  problems. 

The  following  cards  are  used  to  make  output  requests  for  stresses  and  forces,  as  well  as  the 

calculated  response  of  degrees  of  freedom  used  In  the  model: 

1.  ELFORCE  - requests  the  forces  In  a set  of  structural  elements  or  the  temperature  gradients 
and  fluxes  In  a set  of  structural  or  heat  elements  In  heat  transfer. 

2.  STRESS  - requests  the  stresses  In  a set  of  structural  elements  or  the  velocity  components 
In  a fluid  element  In  acoustic  cavity  analysis. 

3.  SPCFQRCES  - requests  the  single-point  forces  of  constraint  at  a set  of  points  or  the  ther- 
mal power  transmitted  to  a selected  set  of  points  In  heat  transfer. 

4.  gLgAD  • selects  a set  of  applied  loads  for  output. 

5.  ACCELERATION  - requests  the  accelerations  for  a selected  set  of  PHYSICAL  points  (grid, 

scalar  and  fluid  points  plus  extra  points  Introduced  for  dynamic  analysis). 

6.  DISPLACEMENT  - requests  the  displacements  for  a selected  set  of  PHYSICAL  points  or  the 

temperatures  for  a selected  set  of  PHYSICAL  points  in  heat  transfer  or  the  pressure*, 
for  a selected  set  of  PHYSICAL  points  In  hydroelasticity. 

7.  VELOCITY  - requests  the  velocities  for  a selected  set  of  PHYSICAL  points  or  the  change  In 
temperatures  with  respect  to  time  for  a selected  set  of  PHYSICAL  points  In  heat  transfer. 

8.  HARMONICS  - controls  the  number  of  harmonics  that  will  be  output  for  requests  associated 
with  the  conical  shell,  axlsymmetrlc  solids  and  hydroelastic  problems. 

9.  ESE  - requests  structural  element  strain  energies  In  Rigid  Format  1. 

10.  GPF0RCE  - requests  grid  point  force  balance  due  to  element  forcts,  forces  of  single  point 
constraint,  and  applied  loads  In  Rigid  Format  1. 

11.  THERMAL  - requests  temperatures  for  a set  of  PHYSICAL  points  In  heat  transfer. 

12.  PRESSURE  - requests  pressures  for  a set  of  PHYSICAL  points  In  hydroelasticity. 

13.  VECTOR  - requests  displacements  for  a selected  set  of  PHYSICAL  points. 

14.  MPCF0RCES  - requests  multipoint  forces  of  constraint  at  a set  of  points  In  Rigid  Formats 
1 and  3. 


2.3-3  (12/31/77) 


NASTRAN  DATA  DECK 

15.  NCHECK  - requests  significant  digits  to  Indicate  numerical  accuracy  of  element  stress  and 
force computat ions. 

16.  AER0F0RCE  - requests  frequency  dependent  aerodynamic  loads  on  Interconnection  points  In 
aeroelastic  response  analysis. 

2.3.3  Subcase  Definition 

In  general,  a separate  subcase  Is  defined  for  each  loading  condition.  In  statics  problems 
separate  subcases  are  also  defined  for  each  set  of  constraints.  In  complex  eigenvalue  analysis 
and  frequency  response  separate  subcases  are  defined  for  each  unique  set  of  direct  input  matrices. 
Subcases  may  be  used  in  connection  with  output  requests,  such  as  in  requesting  different  output 
for  each  mode  in  a real  eigenvalue  problem. 

The  Case  Control  Deck  is  structured  so  that  a minimum  amount  of  repetition  is  required. 

Only  one  level  of  subcase  definition  is  provided.  All  items  placed  above  the  subcase  level 
(ahead  of  the  first  subcase)  will  be  used  for  all  following  subcases,  unless  overridden  within 
the  individual  subcase. 


2. 3- 3a  (12/31/77) 


CASE  CONTROL  DECK 


Case  Control  Data  Card  DISPLACEMENT  - Displacement  Output  Request. 


Description:  Requests  form  and  type  of  displacement  vector  output. 


Format  and  Example(s): 

REAL  \ 
IMA5  ) 
PHASE  /_ 

DISPLACEMENT  = 5 
DISPLACEMENT (REAL)  = ALL 
DISPLACEMENT (S0RT2,  PUNCH,  REAL)  = ALL 


DISPLACEMENT 


/ S0RT1  PRINT 

( WT7*  PUNCTT- 


r i 

( N0NE ' 


Option 

S0RT1 

S0RT2 

PRINT 

PUNCH 

REAL  or 
IMAG 

PHASE 

ALL 

N0NE 

n 


Meaning 

Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  in  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  load,  frequency,  or  time  for 
each  grid  point.  S0RT2  Is  available  only  in  Static  Analysis,  Transient  and 
Frequency  Response  problems. 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 
problems . 

Requests  magnitude  and  phase  (0.0°  < phase  * 360.0°)  on  Comdex  Eigenvalue  or 
Frequency  Response  problems. 

Displacements  for  all  points  will  be  output. 

Displacements  for  no  points  will  be  output. 

Set  identification  of  previously  appearing  SET  card.  Only  displacements  of 
points  whose  identification  numbers  appear  on  this  SET  card  will  be  output 
(Integer  > 0;. 


Remarks:  1.  Both  PRINT  AND  PUNCH  may  be  requested. 


2.  An  output  request  for  ALL  in  Transient  and  Frequency  response  problems  qenerally 
produces  large  amounts  of  printout.  An  alternative  to  this  would  be  to  define  a 
SET  of  Interest. 


3.  In  Static  Analysis  or  Frequency  Response  problems,  any  request  for  S0RT2  causes 
all  output  to  be  S0RT2. 

4.  VECT0R,  PRESSURE  and  THERMAL  are  alternate  forms  and  are  entirely  equivalent  to 
DISPLACEMENT. 


5.  DISPLACEMENT  = N0NE  allows  overriding  an  overall  output  request. 


2.3-13  (3/1/76) 


NASTRAN  DATA  DECK 

Case  Control  Data  Card  DL0AD  - Dynamic  Load  Set  Selection. 

Description:  Selects  the  dynamic  load  to  be  applied  in  a Transient  or  Frequency  Response  problem. 

Format  and  Example(s): 

DL0AD  = n 
DL0AD  = 73 

Option  Meaning 

n Set  identification  of  a DL0AD,  RL0AD1 , RL0AD2,  TL0AD1 , or  TL0AD2  card 

(Integer  > 0). 


Remarks : 1.  The  above  loads  will  not  be  used  by  NASTRAN  unless  selected  in  Case  Control. 

2.  RL0AD1  and  RL0AD2  may  only  be  selected  in  a Frequency  Response  problem. 

3.  TL0AD1  and  TL0AD2  may  only  be  selected  in  a Transient  Response  problem. 

4.  Either  RL0AD  or  TL0AD  (but  not  both)  may  be  selected  in  an  Aeroelastic  Response 

problem.  If  RL0AD  is  selected,  a Frequency  Response  is  calculated.  If  TL0AD  is 

selected,  then  Transient  Response  is  computed  by  Fourier  Transform. 


2.3-14  (12/31/77) 


CASE  CONTROL  DECK 


Case  Control  Data  Card  DSCgEFFICIENT  - Differential  Stiffness  Coefficient  Set. 

Description:  Selects  the  coefficient  set  for  a Normal  iiodes  with  Differential  Stiffness  Problem. 

Format  and  Example(s): 

DSC0EFFICIENT  = JDEFJULTJ 
DSC0EF  =15 
DSC0EF  = DEFAULT 

Option  Meaning 

DEFAULT  A single  default  coefficient  of  value  1.0. 

n Set  identification  of  DSFACT  card  (Integer  > 0). 

Remarks:  1.  DSFACT  cards  will  not  be  used  unless  selected. 

2.  0SC0EFFICIENT  must  appear  in  the  2nd  Subcase  of  a Normal  Modes  with  Differential 
Stiffness  problem. 


2.3-15  (12/31/77) 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  ECH0  - Bulk  Data  Echo  Request. 


Description:  Requests  echo  of  bulk  data  deck. 


Format  and  Example(s): 


ECH0 


rS0RT 
UNSHfeT 
B0TH 
N0NE 
.PUNCH . 


ECH0  = B0TH 


ECH0  = PUNCH,  S0RT 


Option 

S0RT 

UNS0RT 

B0TH 

N0NE 

PUNCH 


Meaning 

Sorted  echo  will  be  printed. 

Unsorted  echo  will  be  printed. 

Both  sorted  and  unsorted  echo  will  be  printed. 

No  echo  will  be  printed. 

The  sorted  bulk  data  deck  will  be  punched  onto  cards. 


REMARKS:  1.  If  no  ECH0  card  appears  a sorted  echo  will  be  printed. 

2.  If  CHKPNT  YES  a sorted  echo  will  be  printed  unless  ECH0  = N0NE. 

3.  Unrecognizable  options  will  he  treated  as  S0RT. 


4.  Any  option  overrides  the  default.  Thus,  for  example,  if  both  print  and  punch  are 
desired,  both  S0RT  and  PUNCH  must  be  requested  on  the  same  card. 

5.  The  N0NE  option  cannot  be  combined  with  the  PUNCH  option.  If  punch  output  only  is 
desired,  ECH0  = PUNCH  will  suffice. 


2.3-16  (12/31/77) 


CASE  CONTROL  DECK 


Case  Control  Data  Card  ELFgRCE  - Element  Force  Output  Request. 


Description:  Requests  form  and  type  of  element  force  output. 


Format  and  Example(s): 


ELF0RCE 

ELF0RCE 


/S8RT1  PRINT  REAL 

#r?’  PDNCff’  vm 

\ PHASE , 

ALL 


ELF0RCE(RCAL,  PUNCH,  PRINT;  = 17 
ELF0RCE  = 25 


Opti  on 
SpRTl 

S0RT2 

PRINT 

PUNCH 

REAL  or 
I MAG 

PHASE 

ALL 

NPE 

ti 


Meani nq 

Output  will  be  presented  as  a tabular  listing  of  elements  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  in  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  load,  frequency,  or  time  for 
each  element  type.  S0RT2  Is  available  only  In  Static  Analysis,  Transient  and 
Frequency  Response  problems. 

Tne  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 
problems . 

Requests  magnitude  and  phase  (0.0°  ^ phase  < 360.0°)  on  Complex  Eigenvalue  or 
Frequency  Response  problems. 

Forces  for  all  elements  will  be  output. 

Forces  for  no  elements  will  be  output. 

Set  identification  of  a previously  appearing  SET  card.  Only  forces  of  elements 
whose  identification  numbers  appear  on  this  SET  card  will  be  output  (Integer  > 0). 


Remarks:  1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  An  output  request  for  AlL  in  Transient  and  Frequency  response  problems  generally 
produces  large  amounts  of  printout.  An  alternative  to  this  would  be  to  define  a 
SET  of  Interest. 


3.  In  Static  Analysis  or  Freauency  Response  problems,  any  reouest  for  S?RT2  output 
causes  all  output  to  be  S0RT2. 

4.  F0RCE  is  an  alternate  form  and  is  entirely  equivalent  to  ELF0RCE. 

5.  ELFfJRCE  - N0NE  allows  overriding  an  overall  request. 

6.  In  heat  transfer  araiysis,  ELF0RCE  output  consists  of  heat  flow  through  and  out 
of  the  elements. 


2.3-17  (12/31/77) 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  ELSTRESS  - Element  Stress  Output  Request. 


Description:  Requests  form  and  type  of  element  stress  output. 


ELSTRESS 


ELSTRESS 


SgRTI  PRINT  REAL 

sjrcrr*  purct*  \m 

k PHASE 


ELSTRESS  - ALL 

ELSTRESS (S0RT1 , PRINT,  PUNCH,  PHASE) 


Option 


REAL  or 
WAR 


Meaning 

Output  will  be  presented  as  a tabular  listing  of  elements  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  in  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  load,  frequency,  or  time  for 
each  element  type.  S0RT2  is  available  only  in  Static  Analysis.  Transient  and 
frequency  Response  problems. 

The  printer  will  be  the  output  media. 

Tne  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  printout  on  Complex  Eigenvalue  or  Frequency  Response 
problems. 

Requests  magnitude  and  pitas*  (0.0°  < phase  < 360.0°)  on  Complex  Eigenvalue  or 
Frequency  Response  problems. 

Stresses  for  all  elements  will  oe  output. 

Set  dentifi cation  of  a previously  appearing  SET  card  (Integer  > 0).  Only 
stresses  for  elements  whose  identification  numbers  appear  on  this  SET  card  will 
be  output . 

Stress  for  no  elements  will  be  output. 


Remarks:  1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  An  output  request  for  ALL  In  Transient  and  Frequency  response  problems  qenerally 
produces  large  amounts  of  printout.  An  alternative  to  this  would  be  to  define  a 
SET  of  Interest. 

3.  In  Static  Analysis  or  Frequency  Response  problems,  any  request  for  S|JRf2  output 
causes  all  output  to  be  SPRT2. 

4.  STRESS  is  an  alternate  form  and  Is  entirely  equivalent  to  fLSTRESS. 

5.  ELSTRESS  * N0NE  allows  overriding  an  overall  output  request. 


2.3-18  (3/1/76) 


•jal-  AifcC'as 


mm* 


CASE  CONTROL  DECK 

Case  Control  Data  Card  ESE  - Element  Strain  Energy  Output  Request 

Description:  Requests  strain  energy  output  and  per  cent  of  total  strain  energy  with  respect  to 
all  elements. 

Format  and  Example(s): 


/PRINT  \ 

- fAnL  \ 

\PWCH7 

(ndneJ 

ESE  (PUNCH)  - 5 

ESE  (PRINT, PUNCH)  - ALL 


Meaning 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Strain  energies  will  be  output  for  all  elements  for  which  stiffness  matrices 
exist. 

Strain  energies  for  no  elements  will  be  output. 

Set  Identification  of  previously  appearing  SET  card  (Integer  >0).  Only 
strain  energies  for  elements  whose  identification  numbers  appear  on  this 
SET  card  will  be  output. 


Remarks:  1.  Element  strain  energies  are  output  from  Static  Analysis  (Rlqid  Format  1)  only. 

2.  The  output  will  be  in  S0RT  1 format. 

3.  Both  PRINT  and  PUNCH  may  be  requested. 

4.  ESE  ■ NfSNE  allows  overriding  an  overall  output  request. 


2.3-18a  (3/1/76) 
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Cast  Control  Data  Card  FMETH0D  -Flutter  Analysis  Method 

Description:  Selects  the  FLUTTER  parameters  to  be  used  by  the  flutter  module  (FA1). 

Format  and  Example(s): 

FMETH0D  • n 
FMETH0D  • 72 

Option  Meaning 

n Set  Identification  number  of  a FLUTTER  card  (Integer  > 0). 

Remarks : 1.  A FMETH0D  card  Is  required  for  flutter  analysis. 


2. 3- 18b  ( 1 2/31/77 } 


CASE  CONTROL  DECK 


Case  Control  Data  Card  FORCE  - Element  Force  Output  Request. 
Description;  Requests  form  and  type  of  element  force  output. 


Format  and  Example(s); 


FORCE 

/ S0RT1  PRINT  REAL  \ 

l sort?*  pdrcr'  twe  1 

\ PHASE/ 

FORCE  " ALL 

FORCE  (REAL,  PUNCH,  PRINT)  ■ 17 
FORCE  - 25 


Option 

S0RT1 

S0RT2 

PRINT 

PUNCH 

REAL  or 
I MAG 

PHASE 

ALL 

n 

NONE 


Meaning 

Output  will  be  presented  as  a tabular  listing  of  elements  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  Is  not 
available  1r.  Transient  problems  (where  the  default  Is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  load,  frequency,  or  time  for 
each  element  type,  S0RT2  Is  available  only  In  Static  Analysis,  Transient  and 
Frequency  Response  problems. 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  printout  on  Complex  Eigenvalue  or  Frequency  Response 
problems. 

Requests  magnitude  and  phase  (0.0°  <_  phase  < 360.0°)  on  Complex  Eigenvalue  or 
Frequency  Response  problems. 

Forces  for  ALL  elements  will  be  output. 

Set  Identification  of  a previously  appearing  SET  card.  Only  forces  whose  element 
identification  numbers  appear  on  this  SET  card  will  be  output  (Integer  > 0). 

Forces  for  no  elements  will  be  output. 


Remarks:  1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  An  output  request  for  ALL  In  Transient  and  Frequency  response  problems  generally 
produces  large  amounts  of  printout.  An  alternative  to  this  would  be  to  define 
a SET  of  Interest. 


3.  In  Static  Analysis  or  Frequency  Response  problems,  any  request  for  S0RT2  output 
causes  all  output  to  be  S0RT2. 

4.  ELFORCE  Is  an  alternate  form  and  Is  entirely  equivalent  to  FORCE. 


5.  FORCE  ■ N0NE  allows  overriding  an  overall  request. 


6.  In  heat  transfer  analysis,  ELFORCE  output  consists  of  heat  flow  through  and  out 
of  the  elements. 


2.3-19  (12/31/77) 


NAiTRAN  DATA  DECK 


Case  Control  Data  Card  FREQUENCY  - Frequency  Set  Selection 

Descrl ptlon:  Selects  the  set  of  frequencies  to  be  solved  In  Frequency  Response  problems. 


Format  and  Examole(s); 

FREQUENCE  • n 
FREQUENCY  - 17 

Option  Meaning 

n Set  Identification  of  a FREQ,  FREQ!  or  FREQ2  type  card  (Integer  > 0). 


Remarks: 


1.  The  FREQ,  FREQ1  or  FREQ2  cards  Mill  not  be  used  unless  selected  In  Case  Control. 

2.  A freouency  set  selection  Is  required  for  a Frequency  Response  problem. 

3.  A frequency  set  selection  Is  required  for  Transient  Response  by  Fourier  methods. 


2.3-20  (12/3777) 


CASE  CONTROL  DECK 


Case  Control  Data  Card  GPF0RCE  * Grid  Point  Force  Balance  Output  Request 
Description:  Requests  grid  point  force  balance  output  from  applied  loads,  single-point 


constraints,  and  element  contralnts. 

Format  and  Example  (s): 

GPF0RCE 

/ PRINT  ] 
l FuTRTh  j 

( ALL  ) i 

■{  n 
( N0NE ) 

Option 

Meaning 

PRINT 

The  printer  will  be  the  output  media. 

PUNCH 

The  card  punch  will  be  the  output  media. 

ALL 

Force  balance  will  be  output  for  all  elements  connected  to  grid  points  or 
scalar  points. 

N0NE 

Force  balance  for  no  grid  points  will  be  output. 

n 

Set  Identification  of  previously  appearing  SET  card  (Integer  >0).  Only 
force  balance  for  points  whose  identification  numbers  appear  on  this  SET 
card  will  be  output. 

Remarks : 

1.  Grid  point  force  balance  Is  output  from  Statics  Analysis  (Rigid  Format  1)  only. 

2.  The  output  will  be  In  S0RT  1 format. 

3.  Both  PRINT  and  PUNCH  may  be  requested. 

4.  GPF0RCE  * N0NE  allows  overriding  an  overall  output  request. 


2.3-20a  (12/31/77) 


CASE  CONTROL  DECK 


Cate  Control  Data  Card  HARMONICS  - Harmonic  Printout  Control. 


Description;  Controls  numbtr  of  harmonics  output  for  problems 
elements. 

Format  and  Example (s): 


HARMONICS 


ALL 

NINE 

n 


0 


containing  CC3NEAX,  CTRAPAX  or  CTRIAAX 


ALL 

N0NE 


n 


Meaning 

All  Harmonics  will  he  output. 

No  Harmonics  will  be  output. 

Available  harmonics  up  to  and  Including  n will  be  output  (Integer  > 0). 


Remarks:  If  no  HARMONICS  card  appears  In  Case  Control,  only  0 harmonic  output  will  be  printed. 


PRECEO/NQ  PAG£ 


*****  not  nutto 


2.3-21  (3/1/76) 


HASTRAN  DATA  DECK 


r 

Cm  Control  Data  Card  IC  - Transient  Initial  Condition  Sat  Selection. 
Description;  To  select  the  Initial  conditions  for  Dlract  Transient  problems. 

format  and  Examolets): 

IC  * n 
IC  - 17 

Potion 

n 

Remarks; 


I Sat  Identification  of  TIC  card  (Integer  > 0)  for  structural  analysis. 

Sat  Identification  of  TEMP  and/or  TEMPO  card  (Integer  > 0)  for  heat  transfer 
analysis. 


1.  TIC  cards  will  not  be  used  (hence  no  Initial  conditions)  unless  selected  in  Case 
Control . 

2.  Initial  conditions  are  not  allowed  In  a Modal  Transient  problem. 


2.3-22  (12/31/77) 


CASE  CONTROL  DECK 


Case  Control  Data  Card  K2PP  - Direct  Input  Stiffness  Matrix  Selection. 


Description:  Selects  a direct  Input  stiffness  matrix. 


Format  and  Example (s): 

K2PP  = name 
K2PP  * KDMIG 
K2PP  = K2PP 


Option  Meaning 

name  BCD  name  of  a [K^]  matrix  that  Is  Input  on  the  DMIG  or  DMIAX  bulk  data  card. 


Remarks : 


1.  K2PP  is  used  only  In  dynamics  problems. 

2.  DMIG  and  DMIAX  matrices  will  not  be  used  unless  selected. 


2.3-23  (9/1/70) 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  LABEL  - Output  Label. 

Description:  Defines  a BCD  label  which  will  appear  on  the  third  heading  line  of  each  page  of 
NAsYRAN  printer  output. 

Format  and  Example(s): 

LABEL  * { Any  BCD  data  } 

LABEL  « SAMPLE  0F  A LABEL  CARD 

Rema* ..s : 1.  LABEL  appearing  at  the  subcase  level  will  label  output  for  that  subcase  only. 

2.  LABEL  appearing  before  all  subcases  will  label  any  outputs  which  are  not  subcase 
dependent. 

3.  If  no  LABEL  card  is  supplied,  the  label  line  will  be  blank. 

4.  LABEL  information  is  also  placed  on  NASTRAN  plotter  output  as  applicable. 


2.3-24  (12/31/77) 


CASE  CONTROL  DECK 

Case  Control  Data  Card  LINE  - Data  Lines  Per  Page. 

Description:  Defines  the  number  of  data  lines  per  printed  page. 

Format  and  Example(s): 

LINE  ■ {5°}  IBM  or  CDC 

LINE  = UN  I VAC 

LINE  * 35 

Option  Meaning 

n Number  of  data  lines  per  page  (Integer  > 0). 

Remarks:  1.  If  no  LINE  card  appears,  the  appropriate  default  is  used. 

2.  For  11  inch  paper,  50  is  the  recommended  number;  for  8-1/2  inch  paper,  40  is  the 
recommended  number. 


2.3-25  (12/31/77) 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  LOAD  - External  Static  Load  Set  Selection. 

Descrl ptlon:  Selects  the  external  static  load  set  to  be  applied  to  the  structural  model. 


Format  and  Example(s): 

LOAD  = n 
LOAD  - 15 

Option  Meaning 

n Set  Identification  of  at  least  one  external  load  card  and  hence  must  appear  on  at 

least  one  FORCE,  FORCE  1,  F0RCE2 , MOMENT,  MOMENT!,  M0MENT2 . GRAV,  PLOAD,  PL0AD2, 
PL0AD3 , RF0RCE,  PRESAX,  F0RCEAX,  M0MAX,  SL0AD,  or  LOAD  card  (Integer  > 0). 


Remarks : 1.  The  above  static  load  cards  will  not  be  used  by  NASTRAN  's  selected  in  Case 

Control . 


2.  A GRAV  card  cannot  have  the  same  set  identification  number  as  any  of  the  other 
loading  card  types.  If  it  is  desired  to  apply  a gravity  load  along  with  other  static 
loads,  a LOAD  bulk  data  card  must  be  used. 

3.  LOAD  is  only  applicable  in  statics,  inertia  relief,  differential  stiffness,  buckling, 
and  piecewise  linear  problems. 

4.  The  total  load  applied  will  be  the  sum  of  external  (LOAD),  thermal  (TEMP (L0AD) ), 
element  deformation  (DEFORM)  and  constrained  displacement  (SPC)  Loads. 

5.  Static,  thermal  and  element  deformation  loads  must  have  unique  set  identification 
numbers. 

6.  Each  of  the  rigid  formats  that  accept  a static  load  card  expect  it  to  appear  in 
the  Case  Control  Deck  in  a certain  place  with  respect  to  subcase  definitions. 

See  Section  3 for  specific  instructions. 


2.3-26(12/31/77) 


CASE  CONTROL  DECK 


Case  Control  Data  Card  METH0D  - Real  Eigenvalue  Extraction  Method  Selection. 
Description:  Selects  the  Real  Eigenvalue  Parameters  to  be  used  by  the  READ  module. 


Format  and  Example(s) : 

METHOD  = n 
METHOD  * 33 

Option  Meaning 

n Set  identification  number  of  an  EIGR  card  (normal  modes  or  modal  formulation)  or 

an  EIGB  card  (Buckling).  (Integer  > 0) 

Remarks:  1.  An  eigenvalue  extraction  method  must  be  selected  when  extracting  real  eigenvalues 
using  Functional  Module  READ. 


2. 


Each  of  the 
in  the  Case 
See  Section 


rigid  formats  that  accept  an  eigenvalue  method  card  expect  it  to  appear 
Control  Deck  in  a certain  place  with  respect  to  subcase  definitions. 

3 for  specific  instructions. 


2.3-29  (12/31/77) 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  MODES  - Duplicate  Case  Control. 

Description:  Repeats  case  control  M0DES  times  - to  allow  control  of  output  In  eigenvalue 
problems. 

Format  and  Example(s): 

MODES  = n 
MODES  * 1 


Option  Meaning 

n Number  of  modes,  starting  with  the  first  and  proceeding  sequentially  upward, 

for  which  the  case  control  or  subcase  control  Is  to  apply.  (Integer  > 0). 


Remarks:  1.  This  card  can  be  illustrated  by  an  example.  Suppose  stress  output  Is  desired  for  the 
first  five  modes  only  and  Displacements  only  thereafter.  The  following  example  would 
accomplish  this: 


SUBCASE  1 
MODES  = 5 
OUTPUT 
STRESS  » ALL 
SUBCASE  6 
OUTPUT 

DISPLACEMENTS  = ALL 
BEGIN  BULK 

2.  The  WES  card  causes  the  results  for  each  eigenvalue  to  be  considered  as  a separate, 
successively  numbered  subcase,  beginning  witn  the  subcase  number  containing  the  MODES 
card. 

3.  If  the  MODES  card  is  not  used,  eigenvalue  results  are  considered  to  be  a part  of  a 
single  subcase.  Hence,  any  output  requests  for  the  single  subcase  will  apply  for 
all  eigenvalues. 


4.  All  eigenvectors  with  mode  numbers  greater  than  the  number  of  records  in  Case 
Control  are  printed  with  the  descriptors  of  the  last  Case  Control  record.  For 
example,  to  suppress  all  printout  for  modes  beyond  the  first  three,  the  following 
Case  Control  deck  could  be  used: 


SUBCASE  1 
M0DES  = 3 

DISPLACEMENTS  = ALL 
SUBCASE  4 

DISPLACEMENTS  = N0NE 
BEGIN  BULK 


** 


2,3-30  (3/1/71) 


■ iiwam 1 11 


CASE  CONTROL  PF.CK 

Case  Control  Data  Card  MPC  - Multipoint  Constraint  Set  Selection. 

Description:  Selects  the  multipoint  constraint  set  to  be  applied  to  the  structural  model. 

Format  and  Example(s): 

MPC  = n 
MPC  - 1’ 

Option 
n 

Remarks: 


Meaning 

Set  identification  of  a Multipoint-Constraint  Set  and  hence  must  appear  on 
at  least  one  MPC,  MPCADD,  MPCAX,  or  MPCS  card.  (Integer  > 0). 


MPC,  MPCADD,  MPCAX,  or  MPCS  cards  will  not  be  used  by  NASTRAN  unless  selected  in 
Control . 


Case 


2.3-31  (12/31/77) 


NASTRAN  DATA  DECK 


Cass  Control  Data  Card  MPCFBRCES  - Multipoint  Forets  of  Constraint  Output  Request 


Description:  Requests  multipoint  force  of  constraint  vector  output. 


Format  and  Example(s): 


MPC FORCES 


SflRTI  EmSX 

5*RT1  ’PURER 


MPCF0RCE  - 10 

MPCF0RCE{  PRINT, PUNCH)  « ALL 
MPCF0RCE  - NONE 


Option: 

S0RT1 

PRINT 

PlWCH 

ALL 

NONE 

n 


Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  subcase 
or  frequency,  depending  on  the  rigid  format.  S0RT2  Is  not  available. 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Multipoint  forces  of  constraint  for  all  points  will  be  output  (only  nonzero 
entries). 

Multipoint  forces  of  constraint  for  no  points  will  be  output. 

Set  identification  of  previously  appearing  SET  card.  Only  multipoint  constraint 
forces  for  points  whose  Identification  numbers  appear  on  this  SET  card  will  be 
output  (Integer  >0). 


Remarks:  1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  MPCF0RCE  * N0NE  allows  overriding  an  overall  output  request. 


3.  Only  valid  for  statics  and  real  eigenvalue  analyses.  Module  EQMCK  and  0FP  must  be 
altered  Into  the  rigid  format.  See  Section  5.10  for  Instructions. 

4.  A request  for  MPCF0RCE  is  not  allowed  for  axlsymmetrlc  elements. 


2, 3- 31a  (12/31/77) 


CASE  CONTROL  DECK 


Case  Control  Data  Card  NCHECK  - Stress  and  Element  Forces  Numerical  Accuracy  Check 


Description;  Requests  stress  and  element  force  numerical  accuracy  check. 


Format  and  Example(s): 

NCHECK  [«  n] 

NCHECK 
NCHECK  • 6 


Option 


Meaning 


n A printout  of  the  number  of  significant  digits  accuracy  is  issued  for  each  element 

element  having  an  entry  with  less  than  n significant  digits  In  the  stress  or 
force  calculation. 


Remarks:  1.  All  the  elements  requested  on  the  STRESS  and/or  FORCE  card  (or  their  equivalent 
ELSTRESS  and/or  ELF0RCE  card)  are  checked. 


2.  The  defaul.  for  n If  five  (5)  when  n Is  not  specified. 


3.  These  checks  measure  the  quality  of  the  computations  to  obtain  element  stresses  and 
element  forces.  They  do  not  measure  the  quality  of  the  model  being  analyzed. 

4.  See  Theoretical  Manual  Section  3.7.4  for  a description  of  the  accuracy  check. 


5.  The  printout  Identifies  the  element  types.  Identification  number  and  the  subcase. 
The  entries  checked  are  as  follows. 


Element  Type 


Entries 


ROD, CONROD .TUBE 
BAR 

TRMEM.QDMEM.QDMEM1 

TRPLT.QDPl.T.TRIAl  .TRIA2.QUAD1  .QUAD2.TRBSC 

HEXA1.HEXA2, WEDGE, TETRA 

SHEAR 

TWIST 

QDMEM2 

IHEX1,  IHEX2,  IHEX3 


fa,t,0a,0t 

FA ,T ,M1 a ,M1 b ,M2a ,M2b • V1 * V2 ,0a 
Vay*Txy 

axl  ’V  *°xyl  ,ax2,ay2,Txy2,Mx,My’Mxy,Vx,Vy 
W'VTy  z,Txz,Txy 

°MAX,0AVE’  corner  f°rces*  forces,  and 
shears. 


0MAX,aAVE,Ml-3’M2-4 

a .o.t  , corner  forces,  kick  forces,  and 

A Jr  A j 

shears. 


°N0RMAL * °SHEAR’  and  °PRINCIPAL  for 
each  direction,  grid  point,  and  centroid. 


2. 3- 31b  (12/31/77) 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  NLL0AO  - Nonlinear  Load  Output  Request. 


Description:  Requests  form  and  type  of  nonlinear  load  output  for  Transient  problems. 
Format  and  Example(s): 


NLL0AD  [(poRtf)]  B {[J  • 


wne) 


NLL0AD  - ALL 

Option 

PRINT 

PUNCH 

ALL 

NONE 

n 


Remarks: 


Meaning 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Nonlinear  loads  for  all  solution  points  will  be  output. 

Nonlinear  loads  will  not  be  output. 

Set  Identification  of  previously  appearing  SET  card.  (Integer  > 0).  Only  non- 
linear loads  for  points  whose  Identification  numbers  appear  on  this  SET  card 
will  be  output. 

1.  Both  PRINT  and  PUNCH  may  be  used. 

2.  Nonlinear  loads  are  output  only  In  the  solution  (D  or  H)  set. 

3.  The  output  format  will  be  S0RT2 . 

4.  An  output  request  for  ALL  In  Transient  response  problems  generally  produces  large 
amounts  0*  printout.  An  alternative  to  this  would  be  to  define  a SET  of  Interest. 

5.  THERMAL  - MJINE  allows  overriding  an  overall  output  request. 


2.3-32  (3/1/76) 


CASE  CONTROL  DECK 


Case  Control  Data  Card  NOW.  I NEAR  - Nonlinear  Load  Set  Selection. 
Description:  Selects  nonlinear  load  for  transient  problem:. 

Format  and  Example(s): 

NONLINEAR  - n 
NONLINEAR  LOAD  SE7  • 75 

Option  Meaning 

n Set  identification  of  N0LIN1  cards  (Integer  > 0). 

Remarks : N0LIN1  cards  will  not  be  used  unless  selected  In  Case  Control. 


2.3-33 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  gFREQUENCY  - Output  Frequency  Set. 


Description:  Selects  from  the  solution  set  of  frequencies  a subset  for  output  requests  In 
direct  or  modal  frequency  analysis.  In  flutter  analysis.  It  selects  a subset  of  velocities. 


Format  and  Examole(s): 
gFREQUENCY  - 
gFREQUENCY  ■ ALL 
^FREQUENCY  SET  » 15 


Option 


Meaning 


ALL  Output  for  all  frequencies  will  be  printed  out. 

n Set  Identification  of  previously  appearing  SET  card.  (Integer  > 0).  Output 

for  frequencies  closest  to  those  given  on  this  SET  card  will  be  output. 


Remarks:  1.  gFREQUENCY  Is  defaulted  to  ALL  If  It  is  not  supplied. 


2.  In  fultter  analysis,  the  selected  set  lists  velocities  In  Input  units.  If  there 
are  n velocities  In  the  list,  the  n points  with  velocities  closest  to  those  In 
the  list  will  be  selected  for  output. 

3.  This  card  Is  used  In  conjunction  with  the  M0DACC  module  to  limit  the  frequencies 
for  which  mode  icceleratlon  computations  are  performed. 

4.  In  Flutter  Analysis,  the  selected  set  refers  to  the  imaginary  part  of  the  complex 
eigenvalues. 

K or  KE  method:  Velocity  (Input  units) 

PK  method:  Frequency 

5.  In  Aeroelastlc  Response  (with  RL0AD  selection),  the  selected  set  refers  to  the 
frequency  (cycles  per  unit  time). 


2.3-34  (12/31/77) 


e* 


CASE  CONTROL  DECK 


Case  Control  Data  Card  0L0AO  - Applied  Load  Output  Request 


Description:  Requests  form  and  type  of  applied  load  vector  output. 


Format  and  Fxample(s): 


0L0AO 


/sftRTl  PRINT  REAL 
} PHASE 


(ALL  | 

)J  ■ 

( N0NE  ) 

0L0AO  * ALL 
0L0AD($0RT1 , PHASE)  « 5 


Option  Meaning 

S0KT1  Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 

frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
ovsilib1*  in  Transient  problems  (where  the  default  is  S0RT2). 


S0RT2  Output  will  be  presented  as  a tabular  listing  of  load,  frequency,  or  One  for 

each  grid  point.  S0RT2  Is  available  only  in  Static  Analysis,  Transient  and 
Frequency  Response  problems. 

PRINT  The  printer  will  be  the  output  media. 


PUNCH 


The  card  punch  will  be  the  output  media. 


REAL  or 
I MAG 

PHASE 

ALL 


Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 
problems . 

Requests  magnitude  and  phase  (0.0°  < phase  < 360. O0)  on  Complex  Eigenvalue  or 
Frequency  Response  problems. 

Applied  loads  for  all  points  will  be  output.  (S0RT1  will  only  output  nonzero 
values). 


N0NE  Applied  loads  for  no  points  will  be  output. 

n Set  identification  of  previously  appearing  SET  card.  Only  loads  on  points 

whose  identification  numbers  appear  on  this  SET  card  will  be  output  (Integer  • 0). 


Remarks:  1 . Both  PRINT  and  PUNCH  be  requestec . 

2.  An  output  request  for  ALL  in  Transient  and  Frequency  response  problems  generally 
produces  large  amounts  of  printout.  An  alternative  to  this  would  be  to  define  a 
SET  of  interest. 


3.  In  Static  Analysis  or  Frequency  Response  problems,  any  request  for  S0RT2  output 
causes  all  output  to  be  S0RT2. 

4.  A request  for  S0RT2  causes  loads  (zero  and  nonzero)  to  be  output. 

5.  0L0AD  * N0NL  allows  overriding  an  overall  output  request. 


2.3-35  0/1/76) 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  0UTPUT  - Output  Packet  Delimiter. 

Description:  Delimits  the  various  output  packets,  structure  plotter,  curve  plotter,  and 
printer/punch. 

Format  and  Example(s): 


0UTPUT 


/PL0T  \ 
XY0UT 
\ XYPL0T / 


0UTPUT 
0UTPUT(PL0T) 
0UTPUT (XY0UT ) 


Option 

No  qualifier 
PL0T 


XY0UT  or 
XYPL0T 


Meaning 

Beginning  of  printer  output  packet  - this  is  not  a required  card. 

Beginning  of  structure  plotter  packet.  This  card  must  preceed  all  structure 
plotter  control  cards. 

Beginning  of  curve  plotter  packet.  This  card  must  precede  all  curve  plotter 
control  cards.  XYPLjJT  and  XY0UT  are  entirely  equivalent. 


Remarks : 


1.  The  structure  plotter  packet  and  the  curve  plotter  packet  must  be  at  the  end  of  the 
Case  Control  Deck.  Either  may  come  first. 


2.  The  delimiting  of  a printer  packet  is  completely  optional, 


CASE  CONTROL  DECK 


Case  Control  Data  Card  PLC0EFFICIENT  - Piecewise  Linear  Coefficient  Set. 

Description:  Selects  the  coefficient  set  for  Piecewise  Linear  problems. 

Format  and  Example !s); 

PLC0EFFIC I ENT  = jDEFAULTj 

PLC0EFFI Cl  ENT  = DEFAULT 
PLC0EFFICIENT  = 25 

Option  Meaning 

DEFAULT  A single  default  coefficient  of  value  1.0. 

n Set  identification  of  Pi  rACT  card  (Integer  > 0). 

Remarks : PLFACT  cards  will  not  be  used  unless  selected. 


2.3-37 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  PLOT  IP  - Plotter  Identification. 

Description:  Defines  BCD  identification  which  will  appear  on  the  first  frame  of  any 
NASTRAN  plotter  output. 


Format  and  Example (s): 

PLOT ID  = { Any  BCD  data  } 

PLOT  ID  =■  RETURN  TO  B.J.  SMITH,  ROOM  201,  BLDG  85,  ABC  COMPANY 

Remarks:  1.  PLOTID  must  appear  before  the  OUTPUT(PLOT)  or  OUTPUT(XYOUT)  cards. 

2.  The  presence  of  PLOTID  causes  a special  header  frame  to  be  plotted  with  the  supplied 
identification  plotted  several  times.  This  allows  easy  identification  of  NASTRAN 
plotter  output. 

3.  If  no  PLOT  10  card  appears,  no  ID  frame  will  be  plotted. 

4.  The  PL0TID  hea<vir  frame  will  not  be  generated  for  the  table  plotters. 


2.3-38  (12/31/77) 


CASE  CONTROL  DECK 


Case  Control  Data  Card  PRESSURE  - Hydroelastic  Pressure  Output  Request. 


Descrl ption:  Requests  form  and  type  of  displacement  and  hydroelastic  pressure  vector  output. 


Format  and  Example(s): 

f/SgRTl  PRINT  REAL  \ 
(Swi?’  W TTOS 
\ PHASE  /J 


PRESSURE 


(ALL 

)n0NE 


PRESSURE  * 5 

PRESSURE(IMAG)  = ALL 

PRESSURE ( S0RT2 , PUNCH,  REAL)  « ALL 


Option 

S0RT1 

S0RT2 

PRINT 


Meaning  , 

Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  in  Transient  problems  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each 
grid  point.  S0RT2  is  available  only  in  Transient  and  Frequency  Response 
problems. 

The  printer  will  be  the  output  media. 


PUNCH 

REAL  or 
I MAG 

PHASE 

ALL 


The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 
problems. 

Requests  magnitude  and  phase  (0.0°  ; phase  < 360.0°)  on  Complex  Eigenvalue  or 
Frequency  Response  problems. 

Displacements  and  pressures  for  all  points  will  be  output. 


N(JNE  Displacements  and  pressures  for  no  points  will  be  output. 

n Set  identification  of  previously  appearing  SET  card.  Only  displacements  and 

pressures  of  points  wnose  identification  numbers  appear  on  this  SET  card  will  be 
output  (Integer  > 0). 


Remarks:  1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  An  output  request  for  ALL  in  Transient  and  Frequency  response  problems  generally 
produces  large  amounts  of  printout.  An  alternative  to  this  would  be  to  define  a 
SET  of  interest. 


3.  In  a Frequency  Response  problen  any  request  for  S0RT2  causes  all  output  to  be  S0RT2. 

4.  DISPLACEMENT  and  VECT0R  are  alternate  forms  and  are  entirely  equivelent  to  PRESSURE. 


5.  PRESSURE  = N0NE  allows  overriding  an  overall  output  request. 


2.3-38a  (12/31/77) 


CASE  CONTROL  DECK 


Case  Control  Data  Card  SDISPLACEMENT  - Solution  Set  Displacement  Output  Request. 


Description:  Requests  form  and  type  of  solution  set  displacement  output. 


Format  and  Example(s): 


SDISPLACEMENT 


/S0RT1  PRINT  REAL 
5pT?’  PONCff’  WG 
\ PHASE  /J 


SDISPLACEMENT  = ALL 

SDISPLACEMENT ( S0RT2 , PUNCH,  PHASE)  = N0NE 


Option  Meaning 

S0RT1  Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 

frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  SjJRT'l  is  not 
available  in  Transient  problems  (where  the  default  is  S0RT2). 

S0RT2  Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each 

grid  point  (or  mode  number).  S0RT2  is  available  only  in  Transient  and  Frequency 
Response  problems. 

PRINT  The  printer  will  be  the  output  media. 

PUNCH  The  card  punch  will  be  the  output  media. 

REAL  or  Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 

I MAG  problems . 

PHASE  Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Comdex  Eigenvalue  or 

Frequency  Response  problems. 

ALL  Displacements  for  all  points  (modes)  will  be  output. 

N0NE  Displacements  for  no  points  (modes)  will  be  output. 

n Set  identification  of  previously  appearing  SET  card.  Only  displacements  of 

points  whose  identification  numbers  appear  on  this  SET  card  will  be  output 
(Integer  > 0). 


Remarks : 1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  An  output  request  for  ALL  in  Transient  and  'requency  response  problems  generally 
produces  large  amounts  of  printout  An  alternative  to  this  would  be  to  define  a 
SET  of  interest. 

« 3.  In  a Frequency  Response  problem  any  request  for  S0RT2  causes  all  output  to  be  S0RT2. 

4.  SVECT0R  is  an  alternate  form  which  is  entirely  equivalent  to  SDISPLACEMENT. 

5.  SDISPLACEMENT  = N0NE  allows  overriding  an  overall  output  request. 


PRECEDING  page  blank  not  filmed 


2.3-43  (3/1/76) 


NAS  TRAN  DATA  DECK 


Case  Control  Data  Card  SET  - Set  Definition  Card. 


Description:  1)  Lists  identification  numbers  (point  or  element)  for  output  requests. 

?)  Lists  the  frequencies  for  which  output  will  be  printed  in  Frequency  Response 
Problems . 


Format  and  Example(s): 


1) 

SET 

n = 

i3  THRU  14  EXCEPT  1g,  ig,  1?,  i0  THRU  ig]} 

SET 

77  = 

5 

SET 

88  = 

5,  6,  7,  8,  9,  10  THRU  55  EXCEPT  15,  16,  77, 

78,  79,  100  THRU  300 

SET 

99  * 

1 THRU  100000 

2) 

SET 

n = 

{rl  r2’  r3*  r41} 

SET 

101  = 

1.0,  2.0,  3.0 

SET 

105  - 

1.009,  10.2,  13.4, 

14.0,  15.0 


Option  Meanl  ng 

n Set  identification  (Integer  s 0).  Any  set  may  be  redefined  by  reassigning  its 

identification  number.  Sets  inside  SUBCASE  delimiters  are  local  to  the  SUBCASE. 


i-| , i^  etc. 


Element  or  point  identification  number  at  which  output  is  requested.  (Integer  > 0) 
If  no  su>-h  identi fieation  number  exists,  the  request  is  ignored. 


i 3 THRU  i4 


Output  at  set  identification  numbers  i0  thru  i^  (’4  s *3) 


EXCEPT  Set  identification  numbers  following  EXCEPT  will  be  deleted  from  output  list  as 

long  as  they  are  in  the  range  of  the  set  defined  by  the  immediately  preceding 
THRU. 

r, , r~  etc.  Frequencies  for  output  (Real  > 0.0).  The  nearest  solution  frequency  will  be  out- 
put. EXCEPT  and  THRU  cannot  be  used. 


Remarks : 

1.  A SET  card  may  be  more  than  one  physical  card.  A comma  ( ,)  at  the  end  of  a physical 
card  signifies  a continuation  card.  Commas  may  not  end  a set. 

2.  Set  identification  numbers  following  EXCEPT  within  the  range  of  the  THRU  must  be  in 
ascending  order. 

3.  In  the  first  format,  ifl  must  be  greater  than  i.,  i.e.,  the  THRU  must  not  be  within 
an  EXCEPT  range. 


2.3-44  (12/31/77) 


CASE  CONTROL  DECK 


> Case  Control  Data  Card  SPC  - Single-Point  Constraint  Set  Selection. 

Description:  Selects  the  single-point  constraint  set  to  be  applied  to  the  structural  model. 

Format  and  Examplo(s): 

SPC  = n 
SPC  = 10 


Option  Meaning 

n Set  identification  of  a single-point  constraint  set  and  hence  must  appear  on 

an  SPC,  SPC1,  SPCADD,  SPCAX,  SPCS,  or  SPCS1  card  (Integer  > 0). 

Remarks:  SPC,  SPC1 , SPCADD,  SPCAX,  SPCS,  or  SPCS1  cards  will  not  be  used  by  NASTRAN  unless 

selected  in  Case  Control. 


i 


2.3-45  (12/31/77) 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  SPCFgRCES  - Single-Point  Forces  of  Constraint  Output  Request. 


Description:  Requests  form  and  type  of  Single-Point  Force  of  constraint  vector  output. 


Format  and  Example(s): 

SPCF0RCES  (jjft.  {§g,  ft  ) 

\ PHASE/ 


SPCFjJRCES  - 5 


(all 

< n 
) N0NF 


SPCF0RCES(S0RT2,  PUNCH,  PRINT,  I MAG)  “ ALL 
SPCF0RCES(PHASE)  * N0NE 


Option 

S0RT1 

S0RT2 

PRINT 

PUNCH 

REAL  or 
I MAG 

PHASE 

ALL 

N0NE 


Meaning 

Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  In  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabu’ar  listing  of  load,  frequency,  or  time  for 
each  grid  point.  S0RT2  Is  available  only  In  Static  Analysis,  Transient  and 
Frequency  Response  problems. 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 
problems. 

Requests  magnitude  and  phase  (0.0’  < phase  < 360.0°)  or.  Complex  Eigenvalue  or 
Frequency  Response  problems. 

Single-Point  forces  of  constraint  for  all  points  will  be  output,.  (S0RT1  will 
only  output  nonzero  values.) 

Single  point  forces  of  constraint  for  no  points  will  be  output. 


n Set  identification  of  previously  appearing  ,iET  card.  Only  single-point  forces  of 

constraint  for  points  whose  identification  numbers  appear  on  this  SET  card  will 
be  output  (Integer  > 0). 


Renarks:  !•  Both  PRINT  and  PUNCH  may  be  requested. 

2.  An  output  request  for  ALL  in  Transient  and  Froouency  response  problems  generally 
produces  large  amounts  of  printout.  An  alternative  to  this  would  be  to  define  a 
SET  of  interest. 


3 In  Static  Analysis  or  Frequency  Response  problems,  any  request  for  S0F.T2  output 
causes  all  output  to  be  S0RT2. 

4.  A request  for  S0RT2  causes  loads  (zero  and  nonzero)  to  be  output. 


5.  SPCF0RCES  = NONE  allows  overriding  an  overall  output  request. 

6.  In  heat  transfer  analysis,  SPCF0P.CE  output  is  the  power  necessary  to  maintain 
a grid  point  at  a fixed  temperature. 


2.3-46  (12/31/77) 


CASE  CONTROL  DECK 


Case  Control  Data  Card  TEMPERATURE  - Thermal  Properties  Set  Selection. 

Description:  Selects  the  temperature  set  to  be  used  In  either  material  property  calculation  or 
tfiermaTioadlng. 


Format  and  Example(s): 


/materialX 

TEMPERATURE  I LOAD 

1\MH  / 

TEMPERATURE (L0AD ) * 15* 
TEMPERATURE (MATERIAL)  - 7 
TEMPERATURE  - 7 


n 


Option 

MATERIAL 

LOAD 


Meaning 

The  selected  temperature  table  will  be  used  to  determine  temperature-dependent 
material  properties  indicated  on  the  MATT1  type  cards. 

The  selected  temperature  table  will  be  used  to  determine  an  equivalent  static 
load. 


BOTH  Both  options,  MATERIAL  and  LOAD  will  use  the  same  temperature  table. 

n Set  identification  number  of  TEMP,  TEMPD,  TEMPP1 , TEMPP2 , TEMPP3,  TEMPRB , or 

TEMPAX  cards  (Integer  > 0). 


Remarks:  1.  Only  one  temperature-dependent  material  request  may  be  made  In  any  problem  and  must 

be  above  the  subcase  level. 


2.  Thermal  loading  may  only  be  used  in  Statics,  Inertia  Relief,  Differential  Stiffness, 
and  Buckling  problems. 

3.  Temperature-dependent  materials  may  not  be  used  in  Piecewise  Linear  problems. 

4.  The  total  load  applied  will  be  the  sum  of  external  (L(8AD),  thermal  (TEMP (L0AD ) ) , 
element  deformation  (DEF0RM)  and  constrained  displacement  (SPC)  loads. 

5.  Static,  thermal  and  element  deformation  loads  should  have  unique  set  Identification 
numbers. 

6.  in  heat  transfer  analysis,  the  TEMP  data  is  used  for  the  fol. owing  special  purposes: 

a)  The  Case  Control  card  TEMP;MATERIAL)  will  select  the  initial  estimated  temperature 
field  for  nonlinear  conductivity  and  radiation  effects.  See  Section  1.8  (APP  HEAT, 
Rigid  Formats  1,  3,  and  9). 

b)  In  Rigid  Format  3,  heat  boundary  temperatures  are  defined  by  the  specified  Case 
Control  card  TEMP (MATERIAL ) . These  points  are  specified  with  SPC  data. 


2.3-57  (12/31/77) 


NASTRAN  DATA  DECK 


Case  Control  Data  Cart*  TFL  - Transfer  Function  Set  Selection. 


Descrl ptlon:  Selects  the  Transfer  function  set  to  be  added  to  the  direct  Input  matrices. 


Format  and  Example(s): 

TFL  « n 
TFL  » 77 


Option 

n 


Meaning 

Set  Identification  of  a TF  card  (Integer  > 0). 


Remarks:  1.  Transfer  functions  will  not  be  used  unless  selected  In  the  Case  Control  Deck. 

2.  Transfer  functions  are  supported  on  dynamics  problems  only. 

3.  Transfer  functions  are  simply  another  form  of  direct  matrix  Input. 


2.3-58  (3/1/70) 


CASE  CONTROL  DECK 


Case  Control  Data  Card  THERMAL  - Temperature  Output  Request. 
Description:  Requests  form  and  type  of  temperature  vector  output. 
Format  and  Example(s): 

THERMAL 

THERMAL  - 5 


S0RTll  . 
S0RT2J 

I? 

(N0NE 

- ALL 

Option 

PRINT 

PUNCH 

ALL 

NONE 

n 


Me-i-  !nq 

The  printer  will  be  Uie  output  media. 

The  card  punch  will  be  the  output  media. 

Temperatures  for  all  points  will  be  output. 

Temperatures  for  no  points  will  be  output. 

Set  identification  of  previously  appearing  SET  card.  Only 
temperatures  of  points  whose  identification  numbers  appear 
on  this  SET  card  will  be  output  (Integer  > 0). 


Remarks : 


1.  Both  PRINT  and  PUNCH  may  be  requested.  The  punched  output  will  consist  of  double  field 
TEMP*  Bulk  Data  cards  defining  the  temperatures  at  the  grid  points. 

2.  THERMAL  output  request  is  designed  for  use  with  the  Heat  Transfer  option.  The  printed 
output  will  have  temperature  headings  and  the  punched  output  will  be  TEMP  bulk  data 
cards.  The  SID  on  a bulk  data  card  will  be  the  subcase  number  (=  1 if  no  defined 
subcases).  The  output  format  will  be  S0RT1  for  Static  problems  and  S0RT2  for  Transient 
problems. 

3.  An  output  request  for  ALL  In  Transient  response  problems  generally  produces  large  amounts 
of  printout.  An  alternative  to  this  would  be  to  define  a SET  of  Interest. 

4.  DISPLACEMENT  and  VECT0R  are  alternate  forms  and  are  entirely  equivalent  to  THERMAL. 

5.  THERMAL  * N0NE  allows  overriding  an  overall  output  request. 

6.  The  output  format  will  be  S0RT1  for  Rigid  Formats  1 and  3;  S0RT2  for  Rigid  Format  9. 

7.  If  punched  output  is  desired  in  Rigid  Format  9 for  subsequent  use  in  the  other  Rigid 
Formats,  S0RT1  format  must  be  selected. 


2 . 3- b'ia  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  AEFACT  Aerodynamic  Spanwlse  Division* 

Description:  Used  to  specify  box  division  points  for  flutter  analysis  . 

Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


AEFACT 

SID 

D1 

02 

D3 

D4 

D5 

D6 

07 

ABC 

AEFACT 

97 

.3 

.7 

1.0 

+BC 

D8 

C9 

-etc.- 

Field  Contents 

SID  Set  Identification  number  (Unique  Integer  > 0). 

D1  Division  point  (Real). 


Remarks:  1.  These  factors  must  be  selected  by  a CAER01  or  PAER01  data  card  to  be  used  by  NASTRAN. 

2.  Imbedded  blank  fields  are  forbidden. 

3.  If  used  to  specify  box  division  points,  note  that  there  Is  one  more  division  point 
than  the  number  of  boxes. 


HECHHNG  page  blank  not  filmed 


2.4-4fa  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  AERB  Aerodynamic  Physical  Data 

Dascrlptlon:  Gives  basic  aerodynamic  parameters. 


format  and  Examples: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

AERB 

ACSID 

VELOCITY 

REFC 

SYMXY 

AERB 

3 

1.3+4 

100. 

1.-5 

1 

Field 


Contents 


ACSID 

VELOCITY 

REFC 

RH0REF 

SYHXZ 

SYMXY 


Aerodynamic  coordinate  tystem  Identification  (Integer  > 0).  See  Remark  2. 
Velocity  (Real). 

Reference  length  (for  reduced  frequency)  (Real). 

Reference  density  (Real). 

Symmetry  key  for  aero  coordinate  x-i  plane  (Integer)  (+1  for  sym,  »0  for  no  sym, 
-1  for  anti -sym). 

Symmetry  key  for  aero  coordinate  x-y  plane  can  be  used  to  simulate  ground 
effects  (Integer),  same  code  as  SYHXZ. 


Remarks:  1.  This  card  Is  required  for  aerodynamic  response  problems.  Only  one  AER0  card  Is 
allowed. 

2.  The  ACSID  must  be  a rectangular  coordinate  system.  Flow  Is  In  the  positive  x 
direction. 


''*****  lunu* 


2.4-4fc  (12/31/77) 


BULK  OATA  DECK 


Input  Data  Card  ASET  Selected  Coordinate* 

Description:  Define*  coordinate*  (degree*  of  freedom)  that  the  u*er  de*1re*  to  place  In  the 
analysis  set.  Used  to  define  the  number  of  Independent  degree*  of  freedom. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ASET 

ID 

C 

ID 

C 

ID 

C 

ID 

C 

ASET 

16 

2 

23 

3516 

1 

4 

Field  Content* 

IP  Grid  or  scalar  point  Identification  number  (Integer  > 0) 

C Component  njmber,  zero  or  blank  for  scalar  point*,  any  unique 

combination  of  the  digit*  1-6  for  grid  points 


Remarks:  1.  Coordinates  specified  on  ASET  cards  may  not  be  specified  on  (WIT,  0MIT1,  ASET1, 
SPC  or  SPC1  cards  nor  may  they  appear  as  dependent  coordinates  In  multipoint 
constraint  relation*  (MPC)  or  as  rigid  elements  (CRIGD1,  CRIGD2,  CRIGD3,  CRIGDR) 
or  as  permanent  single-point  constraint*  on  a GRID  card. 

2.  As  many  as  24  coordinates  may  be  placed  In  the  analysis  set  by  a single  card. 

3.  When  ASET  and/or  ASET1  cards  are  present,  all  degrees  of  freedom  not  otherwise 
constrained  or  referenced  on  a SUP0RT  card,  will  be  placed  In  the  0-set. 

4.  ASET  of  0HIT  data  are  not  recomnended  for  use  In  heat  transfer  analysis  with 
radiation  effects. 
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2.4-4g  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  ASET1 


Selected  Coordinates 


Description:  Defines  coordinates  (degrees  of  freedom)  that  the  user  desires  to  place  in  the 

analysis  set.  Used  to  define  the  number  of  independent  degrees  of  freedom. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

wrnm 

C 

G 

G 

G 

G 

G 

G 

G 

abc 

ASET! 

345 

2 

1 

3 

10 

9 

6 

5 

ABC 

+bc 

G 

G 

G 

-etc.- 

+BC 

7 

8 

Alternate  Form  -etc.- 

ASET1 

C 

ID1 

' ■ ' . : 

112 

X 

X 

x 

>< 

ASET! 

123456 

7 

THRU 

109 

Field  Contents 

C Component  number  (any  unique  combination  of  the  digits  1-6  [with  no  imbedded 

blanks]  when  point  identification  numbers  are  grid  points;  must  be  null  or 
zero  if  point  identification  numbers  are  scalar  points). 

G,IDI,ID2  Grid  or  scalar  point  identification  numbers  (Integer  > 0,  ID1  < ID2) 


Remarks:  1.  A coordinate  referenced  on  this  card  may  not  appear  as  a dependent  coordinate  In  a 

multipoint  constraint  relation  (MPC  card)  or  as  a degree  of  freedom  on  a rigid  ele- 
ment (CRIGD1,  CRIGD2,  CRIGD3,  CRIGDR),  nor  may  it  be  referenced  on  an  SPC,  SPC1, 
0MIT,  0MIT1 , or  ASET  card  or  on  a GRID  card  as  permanent  single-point  constraints. 

2.  When  ASET  and/or  ASET1  cards  are  present,  all  degrees  of  freedom  not  otherwise 
constrained  or  referenced  on  a SUP0RT  card  will  be  placed  in  the  0-set. 

3.  If  the  alternate  form  is  used,  all  of  the  grid  (or  scalar)  points  ID1  thru  ID2 
are  assumed. 

4.  ASET  or  0MIT  data  are  not  recommended  for  use  in  heat  transfer  analysis  with 
radiation  effects. 
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2.4-41  (12/31/77) 


BULK  DATA  DECK 

^ Input  Data  Card  AXIC  Axisymmetric  Problem  "Flag" 

Description:  Defines  the  existence  of  a model  containing  CC0NEAX,  CTRAPAX  or  CTRIAAX  elements. 


Format  and  Example: 


Field  Contents 

H Highest  harmonic  defined  for  the  problem  (0  < Integer  < 998) 

Remarks : 1.  Only  one  (1)  AXIC  card  is  allowed.  When  the  AXIC  card  is  present,  most  other  cards 
are  not  allowed.  The  types  which  are  allowed  with  the  AXIC  card  are  listed  below. 


CC0NEAX 

GRAV 

RL0AD1 

CTRAPAX 

L0AD 

RL0AD2 

CTRIAAX 

MAT1 

SECTAX 

DAREA 

MATT1 

SPCADD 

DELAY 

M0MAX 

SPCAX 

DL0AD 

M0MENT 

SUPAX 

DMI 

MPCADD 

TABDMP1 

DMIG 

MPCAX 

TABLED1 

DPHASE 

N0LIN1 

TABLED2 

DSFACT 

N0LIN2 

TABLED3 

EIGB 

N0LIN3 

TABLED4 

EIGC 

N0LIN4 

TABLEM1 

EIGP 

0MITAX 

TABLEM2 

EIGR 

PARAM 

TABLEM3 

EP0INT 

PC0NEAX 

TABLEM4 

F0RCE 

P0INTAX 

TEMPAX 

F0RCEAX 

PRESAX 

TF 

FREQ 

PTRAPAX 

TIC 

FREQ! 

PTRIAAX 

TL0AD1 

FREQ2 

RF0RCE 

TL0AD2 

RINGAX 

TSTEP 

2.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 

3.  For  a discussion  of  the  axisymmetric  solid  problem,  see  Section  5.11  of  the  Theoret- 
ical Manual. 
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2.4-5  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  BARgR  Simple  Beam  Orientation  Default 

Descrlptl on:  Defines  default  values  for  fields  3 and  6-9  of  the  CBAR  card. 
Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


3AR0R 

><: 

PID 

liasa 

PUSH 

X2 

X3 

F 

3AR0R 

39 

0.6 

2.9 

-5.87 

1 

Field 


Contents 


PID 


Identification  number  of  PBAR  property  card  (Integer  > 0 or  blank) 


XI,  X2,  X3  Vector  components  measured  in  displacement  coordinate  system  at  GA  to  determine 
(with  the  vector  from  end  A to  end  B)  the  orientation  of  the  element  coordinate 
system  for  the  bar  element  (Real  or  blank;  see  below) 

GO  Grid  point  identification  number  (Integer  > 0;  see  below) 


F Flag  to  specify  the  nature  of  fields  6-8  as  follows: 


6 

7 

8 

F = 1 

XI 

X2 

X3 

F = 2 

GO 

blank 

blank 

Remarks : 1 . 

2. 

3. 

4. 


The  contents  of  fields  on  this  card  will  be  assumed  for  any  CBAR  card  whose 
corresponding  fields  are  blank. 

Only  one  BAR0R  card  may  appear  in  the  user's  Bulk  Data  Deck. 

For  an  explanation  of  bar  element  geometry,  see  Section  1.3.2. 

If  F=2,  GO  must  be  given  even  though  it  may  be  overriden  on  every  CBAR  card. 


; ;-.WED 


2.4-7  (12/31/77) 


{ Input  Data  Card  CAgggl  Aerodynamic  Panel  Element  Connection 

1 1 ' 

h Description:  Oeflnes  an  aerodynamic  macro  element  (panel)  In  terms  of  two  leading  edge  locations 

[ i and  side  chords  for  Doublet-Latice  Theory. 


H 

p Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CAER01 

EID 

PID 

CP 

NSPAN 

NCH0RD 

LSPAN 

LCH0RD 

IGID 

ABC 

CAER01 

1000 

1 

3 

2 

1 

ABC 

+BC 

XI 

Y1 

Z1 

X12 

X4 

Y4 

Z4 

X43 

+BC 

0.0 

0.0 

rmm 

1.0 

nm 

1.0 

O 

o 

0.8 

Field  Contents 


EID  Element  Identification  number  (unique  Integer  > 0). 

PID  Identification  number  of  property  card  (Integer  > 0)  to  specify  associated 

bodies. 

CP  Coordinate  system  for  locating  points  1 and  4 (Integer  0). 

NSPAN  Number  of  spanwise  boxes;  if  a positive  value  Is  given,  equal  divisions  are 

assumed;  If  zero  or  blank,  a list  of  division  points  follows  (Integer  > 0). 

NCH0RD  Nubmer  of  chordwlse  boxes  (same  rule  as  for  NSPAN). 

LSPAN  ID  of  an  AEFACT  data  card  containing  a list  of  division  points  for  spanwise 

boxes.  Used  only  if  field  5 is  zero  or  blank  (Integer  > 0 if  NSPAN  is  zero  or 
blank). 

LCH0RD  ID  of  an  AEFACT  data  card  containing  a list  of  division  points  for  chordwise 

boxes.  Used  only  if  field  6 is  zero  or  blank  (Integer  > 0 if  NCH0RD  is  zero 
or  blank). 

IGID  interference  group  identification  (aerodynamic  elements  with  different  IGID's 

are  uncoupled  ) (Integer  > 0). 

XI ,Y1 , Z 1 ;X4,Y4,Z4  location  of  points  1 and  4,  in  coordinate  system  CP  (Real). 

XI 2;  X43  Edge  chord  length  (in  aerodynamic  coordinate  system)  (Real  > 0,  and  not  both 

zero). 
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2.4-8b  (12/31/77) 


NASTRAN  DATA  DECK 


CAER01  (Cont.) 


Remarks : 


*e!em 


'© 


1000 

— — 

1003 

1001 

1006 

1 

» 

1 

} 

1004 

1007 

* 

i 

1002  j 

1005 

1008 

X = X 
aero  elem 


Yelem 


1.  The  boxes  are  numbered  sequentially!  beginning  with  EID.  The  user  should  be  careful  to  ensure 
that  all  box  numbers  are  unique,  and  different  from  structural  grid  ID's. 

2.  The  number  of  division  points  Is  one  greater  than  the  number  of  boxes.  Thus,  If  NSPAN  « 3, 
the  division  points  are  0.0,  0.333,  0.667,  1.000.  If  the  user  supplies  division  points,  the 
first  and  last  points  need  not  be  0.  and  1.  (In  which  the  comers  of  the  panel  would  not  be  at 
the  reference  points). 

3.  A triangular  element  is  formed  If  X12  or  X43  * 0. 

4.  The  element  coordinate  system  (right-handed)  is  shown  In  the  sketch. 

5.  The  continuation  card  Is  required. 


2,4-8ba  (3/1/76) 


V ' * 


BULK  DATA  DECK 

^ Input  Data  Card  CCBNEAX  Axl symmetric  Shall  Element  Connection 

Description:  Defines  the  connection  of  a conical  shell  element. 


Format  and  Example: 

1 2 3 


ID 

PID 

RA 

1 

2 

3 

Field  • Contents 

EID  Unique  element  Identification  number  (1  < Integer  <_  9999) 

pID  Identification  number  of  a PC0NEAX  card  (Default  Is  EID)  (Integer  > 0) 

RA  Identification  nunber  of  a RINGAX  card  (Integer  > 0;  RA  f RB) 

RB  Identification  nunber  of  a RINGAX  card  (Integer  > 0;  RA  f RB) 

Remarks:  1.  This  card  Is  allowed  If  and  only  If  an  AXIC  card  Is  also  present. 

2.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 


2.4-11  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  CD AMP 1 Scalar  Damper  Connection 

Description:  Defines  a scalar  damper  element  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CD AMP 1 

EID 

PID 

G1 

Cl 

G2 

C2 

CD AMP 1 

19 

6 

0 

23 

2 

Field  Contents 


EID 
PID 
61,  G2 
Cl,  C2 


Unique  element  identification  number  (Integer  > 0} 

Identification  number  of  a PDAMP  property  card  (Default  is  EID)  (Integer  > 0) 
Geometric  grid  point  Identification  number  (Integer  > 0) 

Component  number  (6  > Integer  > 0) 


Remarks:  1.  Scalar  points  may  be  used  for  G1  and/or  G2  in  which  case  the  corresponding  Cl  and/or 

C2  must  be  zero  or  blank.  Zero  or  blank  may  ° used  to  indicate  a grounded* 
terminal  G1  or  G2  with  a corresponding  blank  or  zero  Cl  or  C 2.  If  only  scalar  points 
and/or  ground  are  involved,  it  is  more  efficient  to  use  the  CDAMP3  card. 

2.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

3.  The  two  connection  points,  (61,  Cl)  and  (G2,  C2),  must  be  distinct. 

4.  For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical  Manual. 

5.  In  heat  transfer  analysis,  the  CDAMP1  card  may  be  used  to  define  a lumped  thermal 
capacitance  (Q=Bf)  if  connected  to  grid  point  SI. 


*A  grounded  terminal  is  a scalar  point  or  coordinate  of  a geometric  grid  point  whose  displacement 
is  constrained  to  zero. 


preceding  page  blank  not  «***■■ 


2.4-13  (12/31/77) 


s 


Input  Data  Card  CDAfff^ 


BULK  DATA  DECK 

Scalar  Damper  Property  and  Connection 


Description;  Defines  a scalar  damper  element  of  the  structural  model  without  reference  to  a 
property  value. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CDAMP2 

EID 

B 

G1 

Cl 

G2 

C2 

CDAMP2 

16 

EESH 

32 

1 

Field 

EID 

B 

61,  G2 
Cl,  C2 


Contents 

Unique  element  Identification  number  (Integer  > 0) 

The  value  of  the  scalar  damper  (Real) 

Geometric  grid  point  identification  nunber  (Integers  0) 
Component  number  (6  i Integer  > 0) 


i 


Remarks:  1.  Scalar  points  may  be  used  for  G1  and/or  62  in  which  case  the  corresponding  Cl  and/or 
C2  must  be  zero  or  blank.  Zero  or  blank  may  be  used  to  indicate  a grounded* 
terminal  G1  or  G2  with  a corresponding  blank  or  zero  Cl  or  C2.  If  only  scalar  points 
and/or  ground  are  involved,  it  is  more  efficient  to  use  the  CDAMP4  card. 

2.  Element  identification  numbers  must  be  unique  with  respect  to  al_l_  other  element 
identification  numbers. 


3.  This  single  card  completely  defines  the  element  since  no  material  or  geometric 
properties  are  required. 

4.  The  two  connection  points,  (G1 , Cl)  and  (G2,  C2),  must  be  distinct. 

5.  For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 

6.  In  heat  transfer  analysis  the  CDAMP2  card  may  be  used  to  define  a lumped  thermal 
capacitance  (Q*BT)  if  connected  to  grid  point  SI. 


*A  grounded  terminal  is  a scalar  point  or  coordinate  of  a geometric  grid  point  whose  displacement 
is  constrained  to  zero. 


1 


i 


preceding  page  blank  not  filmeo 


2.4-15  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  CDAMP3  Scalar  Damper  Connection 


Description:  Defines  a scalar  damper  element  of  the  structural  model  which  Is  connected  only 
to  scalar  points. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


C0AMP3 

EID 

PID 

SI 

S2 

EID 

PID 

SI 

S2 

CDAMP3 

16 

978 

24 

36 

17 

978 

24 

37 

Field  Contents 

EID  Unique  element  Identification  number  (Integer  > 0) 

P1D  Identification  number  of  a PDAMP  property  card  (Default  Is  £10}  (Integer  > 0) 

SI,  S2  Scalar  point  Identification  mmbers  (Integers  0;  SI  f $2) 

Remarks : 1.  SI  or  S2  may  be  blank  or  zero  Indicating  a constrained  coordinate. 

2.  Element  Identification  numbers  must  be  unique  with  respect  to  another  element 
Identification  numbers. 

3.  One  or  two  scalar  damper  elements  may  be  deflred  on  a slnole  card. 

4.  For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 

5.  In  heat  transfer  analysis  the  CDAKP3  card  may  be  used  to  define  a lumped  thermal 
capacitance  (Q*Bf)  If  connected  to  grid  point  SI. 


PRECEDING  page  BLANK  NOT  Fli.fv?o 


2.4-17  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  CDAMP4  Scalar  Damper  Property  and  Connection 

Description:  Defines  a scalar  damper  element  of  the  structural  model  which  Is  connected  only 
to  scalar  pol nts . 


Format  and  Example: 


CHAMP  4 

c 

EID 

B 

SI 

S2 

EID 

■ - 

B 

SI 

S2 

533131 

16 

-2.6 

4 

9 

17 

+8.6 

3 

7 

Field  Contents 

EID  Unique  element  Identification  number  (Integer  > 0) 

B The  scalar  damper  value  (Real) 

51 1 52  Scalar  point  identification  numbers  (Integer  > 0;  SI  t SZ) 


Remarks: 


1.  SI  or  S2  may  be  blank  or  zero  indicating  a constrained  coordinate. 

2.  Element  identification  numbers  must  be  unique  with  respect  to  all_  other  element 
identification  numbers. 

3.  This  card  completely  defines  the  element  since  no  material  or  geometric  properties 
are  required. 

4.  One  or  two  scalar  damper  elements  may  be  defined  on  a single  card. 

5.  For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 

6.  In  heat  transfer  analysis  the  CDAMP4  card  may  be  used  to  define  a lumped  thermal 
capacitance  (Q=BT)  if  connected  to  grid  point  SI. 


PRECEDING  PAGE  BLANK  NOT  FiLiVic^ 


2.4-19  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  CELAS1  Scalar  Spring  Connection 

Description:  Defines  a scalar  spring  element  of  the  structural  model. 


Format  and  Example: 


CELASl 

EID 

PID 

Gl 

Cl 

G2 

C2 

CELAS1 

2 

6 

8 

1 

Field  Contents 

EID  Unique  element  Identification  number  (Integer  > 0) 

PID  Identification  number  of  a PELAS  property  card  (Default  Is  EID)  (Integer  >0) 

Gl,  G2  Geometric  grid  point  identification  number  (Integer  > 0) 

Cl,  C2  Component  nunber  (6  > Integer  > 0) 

Remarks:  1.  Scalar  points  may  be  used  for  Gl  and/or  G2  In  which  case  the  corresponding  Cl  and/or 

C2  must  be  zero  or  blank.  Zero  or  blank  may  be  used  to  indicate  a grounded* 
terminal  Gl  or  G2  with  a corresponding  blank  or  zero  Cl  or  C2.  If  only  scalar  points 
and/or  ground  are  Involved,  It  is  more  efficient  to  use  the  CELAS3  card. 

2.  Element  identification  numbers  must  be  unique  with  respect  to  ajj_  other  element 
identification  numbers, 

3.  The  two  connection  points,  (Gl , Cl)  and  (G2,  C2).  must  oe  distinct. 

4.  For  a discussion  of  the  scalar  elements,  see  Section  5,6  of  the  Theoretical 
Manual . 

5.  In  heat  transfer  analysis  the  CELAS1  card  may  be  used  to  define  a conduction  or 
convection  between  two  points  or  to  ground  (Q*  KAT). 


*A  grounded  terminal  Is  a scalar  point  or  coordinate  of  a geometric  grid  point  whose  displacement 
is  constrained  to  zero. 


PRECEH,NCi  paci 
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2.4-21  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  CELAS2  Scalar  Spring  Property  and  Connection 

Description:  Defines  a scalar  spring  element  of  the  structural  model  without  reference  to  a 
property  value. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

mtm 

K 

Gl 

Cl 

G2 

C2 

6E 

S 

CELAS2 

28 

6.2+3 

32 

19 

4 

Field  Content* 

EID  Unique  element  Identification  number  (0  < Integer  < 107  If  acoustic) 

K The  value  of  the  scalar  spring  (Real) 

Gl,  62  Geometric  grid  point  Identification  number  (Integer  > 0) 

Cl , C?  Components  number  (6  > Integer  > 0) 

GE  Damping  coefficient  (Real) 

S Stress  coefficient  (Real) 

Remarks:  1.  Scalar  points  may  be  used  for  Gl  and/or  G2  In  which  case  the  corresponding  Cl  and/or 

C2  must  be  zero  or  blank.  Zero  or  blank  may  be  used  to  Indicate  a grounded* 
terminal  Gl  or  G2  with  a corresponding  blank  of  zero  Cl  or  C2.  If  only  scalar 
points  and/or  ground  are  Involved,  It  Is  more  efficient  to  use  the  CELAS4  card. 

2.  Element  Identification  numbers  must  be  unique  with  respect  to  another  element 
Identification  numbers. 

3.  This  single  card  completely  defines  the  element  since  no  material  or  geometric 
properties  ere  required. 

4.  The  two  connection  points,  (Gl,  Cl)  and  (G2,  C2),  must  be  distinct. 

5.  For  a discussion  of  the  scaler  elements,  see  Section  5.6  ot  the  Theoretical  Manual. 

6.  In  heat  transfer  analysis  the  CELA52  card  may  be  used  to  define  a conduction  or 
convection  between  two  points  or  to  ground  (Q*KAT). 

*A  grounded  terminal  Is  a scalar  point  or  coordinate  of  a geometric  grid  point  whose  displacement 
Is  constrained  to  zero. 


1 iLhaiuj 


2.4-23  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  CELAS3  Scalar  Spring  Connection 


Datcrlptlon:  Defines  a scalar  spring  element  of  the  structural  modal  which  Is  connactad  only 
to  scalar  points. 


Plaid  Contants 

EID  Unique  clamant  Identification  number  {Integer  > 0) 

PID  Identification  number  of  a PELAS  propert;.  card  (Default  Is  EID)  (Integer  > 0) 

S’,  SZ  Scalar  point  Identification  numbers  (Integer  > 0{  SI  i SZ) 

Remarks:  1.  SI  or  SZ  may  be  blank  or  zero  Indicating  a constrained  coordinate. 

Z.  Element  Identification  numbers  must  be  unique  with  respect  to  alj.  other  element 
Identification  numbers. 

3.  One  or  two  scalar  springs  may  be  defined  on  a single  card. 

4.  For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 

5.  In  heat  transfer  analysis  the  CEUS3  card  may  be  used  to  define  a conduction  or 
convection  between  two  points  or  to  ground  (Q*KAT). 


PRECEDING  PAuC  l.OT  FILMED 


2.4-25  (12/31/77) 


BULK  DATA  DECK 


J 


K 


Input  Data  Card  CELAS4 


Scalar  Spring  Property  and  Connection 


Description:  Defines  a scalar  element  of  the  structural  model  which  is  connected  only  to 
scalar  points  without  reference  to  a property  value. 


Format  and  Example: 


1 

"2 

~T 

__  — 

7 ^ 

"-f 

™~T' 

10 

Ml 

EID 

K 

si 

S2 

EID 

K 

SI 

S2 

42 

6.2-3 

2 

13 

6.2-3 

0 

2 

Field 

EID 

K 

SI,  S2 


Contents 

Unique  element  identification  mmber  (Integer  > 0) 

The  scalar  spring  value  (Real) 

Scalar  point  identification  numbers  (Integer  > 0;  SI  f S2) 


Remarks:  1 . 

2. 

3. 

4. 

5. 

6. 

7. 

8. 


SI  or  S2  but  not  both  may  be  blank  or  zero  indicating  a constrained  coordinate. 

Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

This  card  completely  defines  the  element  since  no  material  or  geometric  properties 
are  required. 

No  damping  coefficient  is  available  with  this  form.  (Assumed  to  be  0.0) 

No  stress  coefficient  is  available  with  this  form. 

One  or  two  scalar  springs  may  be  defined  on  a single  card. 

For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 

In  heat  transfer  analysis  the  CELAS4  card  may  be  used  to  define  a conduction  or 
convection  between  two  points  or  to  ground  (Q=KAT). 


; 


j 

I 
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2.4-27  (12/31/77) 


BULK  DATA  DECK 


? 

i 

! 


Input  Data  Card  CHBDV  Heat  Boundary  Element 


Description:  Defines  a boundary  element  for  heat  transfer  analysis  which  is  used  for  heat  flux, 
thermal  vector  flux,  convection  and/or  radiation. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

CHBDY 

EID 

PID 

TYPE 

G1 

G2 

G3 

G4 

CHBDY 

721 

100 

LINE 

101 

98 

+8D721 

+abc 

GA1 

GA2 

GA3 

GA4 

VI 

V2 

V3 

x 

+BD721 

102 

102 

1.00 

0.0 

0.0 

Field  Contents 

Element  identification  nuntoer  (Integer  > 0) 

Property  identification  number  (Integer  > 0) 

Type  of  area  involved  (must  be  one  of  "PAINT",  "LINE",  "REV",  “AREA3" , 
"AREA4 " or  "ELCYL") 

Grid  point  identification  numbers  of  primary  connected  points  (Integer  > 0 or 
blank) 

Grid  or  scalar  point  identification  numbers  of  associated  ambient  points 
(Integer  > 0 or  blank) 

Vector  (in  the  basic  coordinate  system)  used  for  element  orientation  (real 
or  blank) 


Remarks : 

1.  The  continuation  card  is  not  required. 

2.  The  six  types  have  the  following  characteristics: 

a.  The  "P0INT"  type  has  one  primary  grid  point,  requires  a property  card,  and  the 
normal  vector  {V1,V2,V3}  must  be  given  if  thermal  vector  flux  is  to  be  used. 

b.  The  "LINE"  type  has  two  primary  grid  points,  requires  a property  card,  and  the 
vector  is  required  if  thermal  vector  flux  is  to  be  used. 

c.  The  "REV"  type  has  two  primary  grid  points  which  must  lie  in  the  x-z  plane  of 
the  basic  coordinate  system  with  x > 0.  The  defined  area  is  a conical  section 
with  z as  the  axis  of  symmetry.  A property  card  is  required  for  convection, 
radiation,  or  thermal  vector  flux. 

d.  The  "AREA3"  and  "AREA4"  types  have  three  and  four  primary  grid  points,  respec- 
tively. These  points  define  a triangular  or  quadrilateral  surface  and  must  be 
ordered  to  go  around  the  boundary.  A property  card  is  required  for  convection, 
radiation,  or  thermal  vector  flux. 

e.  The  "ELCYL"  type  (elliptic  cylinder)  has  two  connected  primary  grid  points,  it 
requires  a property  card,  and  if  thermal  vector  flux  is  used,  the  vector  must 
be  nonzero. 


EID 

PID 

TYPE 

G1,G2,G3,G4 
GA1  ,GA2,GA3,GA4 
V1.V2.V3 


i ;w  • 


2.4-28C  (4/1/73) 


NASTRAN  DATA  DECK 


CHBDY  (Cont.) 

3.  A property  card.  PHBDY,  is  used  to  define  the  associated  area  factors,  the  emisslvlty, 
the  absorbtlvlty,  and  the  principal  radii  of  the  elliptic  cylinder.  The  material  co- 
efficients used  for  convection  and  thermal  capacity  are  referenced  by  the  PHBDY  card. 
See  this  card  description  for  details. 

4.  The  associated  points,  GA1,  GA2,  etc.,  may  be  either  grid  or  scalar  points,  and  are 
used  to  define  the  fluid  ambient  temperature  when  a convection  field  exists.  These 
points  correspond  to  the  primary  (CHBDY  element)  points  61,  62,  etc.,  and  the  number 
of  them  depends  on  the  TYPE  option,  but  they  need  not  be  unique.  Thu  r values  may  be 
set  in  statics  with  an  SPC  card,  or  they  may  be  connected  to  other  elements.  If  any 
field  Is  blank,  the  ambient  temperature  associated  with  that  grid  point  is  assumed  to 
be  zero. 

5.  Heat  flux  may  be  applied  to  this  element  with  QBDY1  or  QBDY2  cards. 

6.  Thermal  vector  flux  from  a directional  source  may  be  applied  to  this  element  with  a 
QVECT  card.  The  orientation  of  the  normal  vector  must  be  defined.  The  grid  point 
ordering  establishes  the  normal  vector  direction  as  end  "a"  to  end  "b"  for  line  ele- 
ments and  "right  hand  rule"  for  cross  product  elements.  See  Section  1.8  for  the 
definition  of  the  normal  vector  for  each  element  type. 


2.4-28d  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  C0NCT1  Substructure  Connectivity 

Description:  Defines  the  grid  point  and  degree  of  freedom  connectivities  between  two  or  more 
substructures  for  a manual  C0MBINE  operation. 

Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


C0NCT1 

SID 

NAMEI 

NAME2 

NAME  3 

NAME4 

NAME5 

NAME6 

NAME  7 

def 

C0NCT1 

805 

WINGRT 

FUSELAGE 

MI  DWG 

P0D 

DEF 

+ef 

Cl 

Gil 

G12 

G13 

G14 

G1E 

G16 

Gl  7 

hij 

+EF 

123 

528 

17 

32 

106 

HIJ 

+ij 

C2 

G21 

G22 

G23 

G24 

G25 

G26 

G27 

+ IJ 

46 

518 

etc. 

Field  Contents 

SID  Identification  number  of  connectivity  set  (Integer  > 0) 

NAMEi  Basic  substructure  name  (BCD) 

Ci  Component  number  - Any  unique  combination  of  the  digits  1 - 6 (with  no  imbedded 

blanks)  when  the  Gi  are  grid  points,  or  null  if  they  are  scalar  points. 

Gij  Grid  or  scalar  point  identification  number  in  substructure  namej  with  components 

Ci  (Integer  > 0) 


Remarks:  1.  As  least  one  continuation  card  must  be  present. 

2.  Components  specified  on  C0NCT1  card  will  not  be  overridden  by  RELES  cards. 

3.  Several  C0NCT  and  C0NCT1  cards  may  be  input  with  the  same  value  of  SID. 

4.  An  alternate  format  is  given  by  the  C0NCT  card. 

5.  Connectivity  sets  must  be  selected  in  the  Substructure  Control  Deck  (C0NNECT=SID) 
to  be  used  by  NASTRAN.  Note  that  'CONNECT'  is  a subcommand  of  the  substructure 
C0MBINE  cormand. 

6.  The  NAMEi's  must  be  the  names  of  basic  substructure  components  of  the  pseudostructures 
named  on  the  C0MBINE  card  in  the  Substructure  Control  Deck.  See  the  C0NCT  card  for 

a more  complete  discussion  related  to  the  combination  of  two  substructures. 


2.4-36e  (12/31/77) 


BULK  DATA  DECK 


( Input  Data  Card  CQ0HEM1  Isoparametric  Quadrilateral  Element  Connection 

Description:  Defines  an  isoparametric  quadrilateral  membrane  element  (Q0MEM1)  of  the  structural 
model. 


Fomat  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CQDMEM1 

EID 

PID 

G1 

G2 

G3 

G4 

TH 

CQ0FEM1 

72 

13 

13 

14 

15 

16 

29.2 

Field  Contents 

EID  Element  identification  number  (Integer  > 0) 

PID  Identification  number  of  a PQDMEM1  property  card  (Default  is  EID) 

(Integer  > 0) 

G1,G2,G3,G4  Grid  point  identification  numbers  of  connection  points  (Integer  > 0); 
G1  f G2  f G3  f G4) 

TH  Material  property  orientation  angle  in  degrees  (Real) 

The  sketch  below  gives  the  sign  convention  for  TH 


Remarks:  1.  Element  Identification  numbers  must  be  unique  with  respect  to  all  other  element 

Identification  numbers. 

2.  Grid  points  G1  through  G4  must  be  ordered  consecutively  around  the  perimeter 
of  the  element. 

3.  All  Interior  angles  must  be  less  than  180  degrees. 

4.  In  a HEAT  formulation,  element  type  CQDMEM1  is  automatically  replaced  by  element 
type  CQDMEM. 
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2. 4- 56a  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  CQ0HEM2  Quadrilateral  Element  Connection 

Description:  Defines  a quadrilateral  membrane  element  (QDMEM2)  of  the  structural  model 
consisting  of  four  nonoverlapping  TRMEM  elements. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

EID 

PID 

Gl 

G2 

G3 

G4 

TH 

72 

13 

13 

14 

15 

16 

29.2 

Field 


Contents 


EID 

PID 

G1  ,G2,G3,G4 
TH 


Element  identification  number  (Integer  > 0) 

Identification  number  of  a PQDMEM2  property  card  (Default  Is  EID)  (Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  (Integer  > 0; 

G1  t G2  f G3  f G4) 

Material  property  orientation  angle  in  degrees  (Real) 

The  sketch  below  gives  the  sign  convention  for  TH 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

2.  Grid  points  Gl  through  G4  must  be  ordered  consecutively  around  the  perimeter 
of  the  element. 

3.  All  interior  angles  must  be  less  than  180  degrees. 


4.  In  a HEAT  formulation,  element  type  CQDMEM2  is  automatically  replaced  by  element 
type  CQDMEM. 


■r’K 


crj 


pftOE  BUU«  f',OT  f'u 


>nEr' 


2. 4- 56c  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  CRIGD1  Rigid  Element  Connection 

Description:  Defines  a rigid  element  In  which  all  six  degrees  of  freedom  of  each  of  the 
dependent  grid  points  are  coupled  to  all  six  degree  )f  freedom  of  the  reference  grid  point. 

fe  Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


CRIGD1 

EID 

IG 

GI 

G2 

G3 

G4 

G5 

G6 

abc 

CRIGD1 

101 

15 

18 

43 

9 

26 

35 

41 

123 

+bc 

G7 

G8 

G8 

etc. 

+23 

8 

63 

Alternate  Form: 


CRIGD1 

EID 

IG 

GIDI 

"THRU" 

G1D2 

X 

X 

X 

CRIGD1 

201 

25 

7** 

i i 

THRU 

80 

Field  Contents 

EID  Element  identification  number  (Integer  > 0) 

IG  Identification  number  of  the  reference  grid  point  (Integer  > 0) 


Gi,  GIDi  Identification  numbers  of  the  dependent  grid  points  (Integer  > 0) 

Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  aTJ.  other  element 
identification  numbers. 

2.  Only  one  reference  grid  point  is  allowed  per  element.  It  must  appear  before 
any  of  the  dependent  grid  points. 


3.  Any  number  of  dependent  grid  points  may  be  specified. 


4.  When  the  alternate  form  is  used,  no  continuation  card  Is  permitted  and  all  grid 
points  implied  by  GIDI  thru  GID2  (GIDI  < GID2)  must  exist. 

5.  Dependent  degrees  of  freedom  defined  (Implicitly)  for  a RIDG1  element  may  not 
appear  on  0MIT,  0MIT1,  SPC,  SPC1  or  SUP0RT  cards  nor  may  they  be  redundantly 
implied  on  ASET  or  ASET1  cards.  They  also  may  not  appear  as  dependent  degrees 
of  freedom  for  RIGD2,  RIGD3,  or  RIGOR  elements  or  on  MPC  cards. 

6.  Rigid  elements  are  not  allowed  in  heat  transfer  analysis. 

7.  For  a discussion  of  rigid  eleivsnts,  see  Section  3.5.6  of  the  Theoretical  Manual. 


BULK  DATA  DECK 


Input  Data  Card  CRIGD2  Rigid  Element  Connection 


Description:  Defines  a rigid  element  In  which  selected  degrees  of  freedom  of  the  dependent  grid 
points  are  coupled  to  all  six  degrees  of  freedom  of  the  reference  grid  point. 


Format  and  Example: 


1 23456789  10 


CRIGD2 

EID 

IG 

Gl 

Cl  | G2 

C2 

G3 

C3 

abc 

CRIGD2 

102 

20 

9 

12  1 45 

123 

53 

135 

123 

+bc 

G4 

C4 

etc. 

+23 

27 

456 

Field  Contents 

EID  Element  identification  number  (Integer  > 0) 

IG  Identification  number  of  the  reference  grid  point  (Integer  > 0) 

Gi  Identification  numbers  of  the  dependent  grid  points  (Integer  > 0) 

Ci  List  of  selected  degrees  of  freedom  associated  with  the  preceding 

dependent  grid  point  (any  of  the  digits  1-6  with  no  Imbedded  blanks) 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  alj_  other  element 

identification  numbers. 


2.  Only  one  reference  grid  point  is  allowed  per  element.  It  must  appear  before 
the  dependent  grid  point  data. 

3.  Any  number  of  dependent  grid  points  may  be  specified. 

4.  Dependent  degrees  of  freedom  defined  in  a CRIGD2  element  may  not  appear  on  0MIT, 
(JMIT1,  SPC,  SPC1  or  SUP0RT  cards  nor  may  they  be  redundantly  implied  on  ASET 

or  ASET!  cards.  They  also  may  not  appear  as  dependent  degrees  of  freedom  in 
CRIGD1,  CRIGD3,  or  CRIGDR  elements  or  on  MPC  cards. 

5.  Rigid  elements  are  not  allowed  In  heat  transfer  analysis. 

6.  For  a discussion  of  rigid  elements,  see  Section  3.5.6  of  the  Theoretical  Manual. 


PRECEDING  PAGE  CLANK  NOT  FILMED 


2.4-62C  (12/31/77) 


BULK  DATA  DECK 


j Input  Data  Card  CRIGD3  General  Rigid  Element  Connection 

\ 

V 

Description:  Defines  a rigid  element  In  which  selected  degrees  of  freedom  of  the  dependent  grid 
points  are  coupled  to  six  selected  degrees  of  freedom  at  one  or  more  (up  to  six)  reference  grid 
points. 

Format  and  Example 


123456789  10 


CRIGD3 

EID 

IG1 

IC1 

iSTH 

IC2 

B51B 

X 

,4bC 

CRIGD3 

103 

11 

1 

12 

2 

HB 

4 

mm 

+bc 

X 

IG4 

mm 

BIS! 

BfflH 

■m 

mrm 

£2231 

mm 

+BC 

14 

35 

15 

6 

DEF 

+ef 

“MSET" 

m 

DC1 

r'G2 

DC2 

DG3 

DC3 

igggi 

mm 

+EF 

MSET 

21 

123 

22 

1 

23 

123456 

GHI 

+h1 

Iggl 

DG4 

DC4 

DG5 

DC5 

etc. 

x 

♦HI 

24 

456 

25 

2 

Field  Contents 

EID  Element  Identification  number  (Integer  > 0) 

IG1  Identification  numbers  of  the  reference  grid  points  (Integer  > 0) 


IC1 

"MSET” 

DG1 


List  of  selected  degrees  of  freedom  associated  with  the  preceding 
reference  grid  point  (any  of  the  digits  1-6  with  no  Imbedded  blanks) 

BCD  string  that  Indicates  the  start  of  the  data  for  the  dependent 
grid  points 

Identification  numbers  of  the  dependent  grid  points  (Integer  > 0) 


DC1 


List  of  selected  degrees  of  freedom  associated  with  the  preceding 
dependent  grid  point  (any  of  the  digits  1-6  with  no  Imbedded  blanks) 


Remarks:  1.  Element  Identification  numbers  must  be  unique  with  respect  to  all  other  element 

Identification  numbers. 


2.  The  total  number  of  degrees  of  freedom  specified  for  the  reference  grid  points 
(IC1  through  IC6)  must  be  six.  Further,  they  should  together  be  capable  of 
representing  any  general  rigid  body  motion  of  the  element. 


3.  The  first  continuation  card  Is  not  required  If  less  than  four  reference  grid 
points  are  specified. 


4.  The  BCD  word  MSET  is  required  In  order  to  Indicate  the  start  of  the  dependent  grid 
pole*  data. 

5.  Any  number  of  dependent  grid  points  may  be  specified. 

6.  Dependent  degrees  of  freedom  defined  In  a CRIGD3  element  may  not  appear  on 
OMIT.  0MIT1 . SPC,  SPC1  or  SUP0RT  cards  nor  may  they  be  redundantly  Implied  on 
ASET  or  ASET1  cards.  They  also  may  not  appear  as  dependent  degrees  of  freedom 
In  CRIGD1,  CRIGD2,  or  CRIGDR  elements  or  on  MPC  cards. 


2.4-62e  (12/31/77) 


NASTRAN  DATA  DECK 


CRIGD3  (Cont.) 

7.  Rigid  elements  are  not  allowed  In  heat  transfer  analysis. 

8.  For  a discussion  of  rigid  elements,  see  Section  3.5.6  of  the  Theoretical  Manual. 


2.4-62f  (12/31/77' 


BULK  DATA  DECK 


Input  Data  Card  CRIGDR  Rigid  Rod  Element  Connactlon 


Description:  Defines  a pin-ended  rod  element  that  Is  rigid  In  extension-compression. 
Format  and  Example: 


1 

2 

3 

5 

6 

7 

r 

9 

10 

CRIGDR 

EID 

G 

G1 

Cl 

EID 

G 

G1 

Cl 

CRIGDR 

104 

5 

9 

3 

302 

12 

4 

_J2 

Contents 

Element  Identification  number  (Integer  > 0) 

Identification  number  of  the  reference  grid  point  (Integer  > 0) 
Identification  number  of  the  dependent  grid  point  (Integer  > 0;  61  f G) 
Dependent  translational  degree  of  freedom  of  grid  point  61  (1  £ Integer  1 3) 


I Field 

EID 
G 
61 
Cl 


Remarks:  i.  Element  Identification  nuiribers  must  be  unique  with  respect  to  alj.  other 

element  Identification  numbers. 

2.  Only  one  reference  grid  point  and  only  one  dependent  grid  point  are  allowed 
per  element.  The  two  points  may  not  be  coincident. 

3.  The  direction  represented  by  the  dependent  translational  degree  of  freedom  of 
the  dependent  grid  point  may  not  be  perpendicular  or  nearly  perpendicular 

to  the  element. 

4.  One  or  two  RIGOR  elements  may  be  defined  on  a single  card. 

5.  Dependent  degrees  of  freedom  defined  for  RIGOR  elements  may  not  appear  on 
9MIT,  0MIT1,  SPC,  SPC1  or  SUP9RT  cards  nor  may  they  be  redundantly  Implied 
on  ASET  or  ASET1  cards.  They  also  may  not  appear  as  dependent  degrees  of 
freedom  for  RIGD1,  RIGD2,  or  RIGD3  elements  or  on  MPC  cards. 

6.  R^ld  elements  are  not  allowed  In  heat  transfer  analysis. 

7.  For  a discussion  of  rigid  elements,  see  Section  3.5.6  of  the  Theoretical  Manual. 


f 


2.4-62g  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  CTRIM6  Linear  "Strain  Triangular  Element  Connection 

Description:  Defines  a linear  strain  triangular  membrane  element  (TRIM6)  of  the  structural  model. 

Format  and  Example : 


1 2 3 4 5 6 7 8 9 IP 


7HTS 

EID 

PID 

Gl 

G2 

G3 

G4 

mm 

G6 

♦abc 

3EU 

220 

666 

TOO 

110 

120 

210 

220 

320 

AG 

mm 

TH 

am 

90.0 

Contents 


EID 

P1D 


Gl,  G2,  G3, 
G4,  G5.  G6 

TH 


Element  Identification  number  (Integer  0). 

Identlflcat  n number  of  PTRIM6  property  card  (Default  Is  EID)  (Integer  '0). 

Grid  point  identification  numbers  of  connection  points  (Integers  ■>  0); 

51  ¥ G2  i G3  f G4  f G5  i G6). 

Material  property  orientation  angle  In  degrees  (Real).  The  sketch  below  gives  the 
-.ion  convention  for  TH. 


Remarks:  1.  Element  identll Ication  numbers  must  be  unique  with  resoect  to  all  other  element 

Identification  Tty*  bers. 

2.  Interior  angles  n„,st  be  less  than  180°. 

3.  The  grldpoliits  nust  be  ordered  consecutively  around  the  perimeter  In  a counter 

lockwise  d.f ction  and  starting  at  a vertex. 

Material  properties  (If  MAT2  card  Is  used)  and  stresses  are  given  In  the  material 
'oo-  'll  Mate  system. 

5.  The  continuation  card  must  be  present. 

6.  Grid  points  G2,  G4,  and  G6  are  assumed  to  lie  at  the  midpoints  of  the  sides.  The 
locations  of  these  points  (defined  by  GRID  cards)  are  used  only  for  the  global 
coordinate  system  definition,  the  Grid  Point  Weight  Generator,  centrifugal  forces, 
and  deformed  structure  plotting. 


2.4-78a  (12/31/77) 


j.i  iiijwa  ' m fj 


BULK  DATA  DECK 

Input  Data  Card  CTRPLT1  Triangular  Element  Connection 

Description:  Defines  a higher  order  triangular  bending  element  (TRPLT1)  of  the  structural  model. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 _ 

2 

__S 

s 

lfl 

CTRPLT1 

EID 

P1D 

61 

62 

63 

64 

G5 

G6 

abc 

CTRPLT1 

160 

20 

120 

10 

30 

40 

70 

110 

ABC 

+bc 

TH 

1 

1 ~ 

+BC 

16.2 

, 

Field 

Contents 

EID 

Element  Identification  number  (Integer  > 0) 

PID 

Identification  number  of  PTRPLT1  property  card 
(Default  Is  EID)  (Integer  > 0) 

61,  62,  63. 
64,  65,  66 

Grid  point  Identification  numbers  of  connection 
points  (Integer  > 0;  61  i 62  f 63  f 64  f 65  F 66) 

TH 

Material  property  orientation  angle  In  degrees  (Real)* 
The  sketch  below  gives  the  sign  convention  for  TH. 

Remarks:  1.  Element  uk- itl flcation  numbers  must  be  unique  with  respect  to  all  other  element 

1 dentil  ion  numbers. 

2.  Interior  anqles  must  be  less  than  180°. 

3.  The  grid  points  must  be  ordered  consecutively  around  the  perimeter  In  counter- 
clockwise direction  and  starting  at  a vertex. 

4.  The  continuation  card  Is  required. 


2.4-82a  (12/31/77) 


BULK  DATA  DICK 


Input  Data  Card  CTRSHL  Triangular  Shill  Element  Connection 


Description;  Defines  • triangular  thin  shallow  shell  element  (TRSHL)  of  the  structural  model. 


format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CTRSHl 

EID 

mm 

Gl 

62 

i 63 

64 

1 65 

j 66 

abc 

CTRPLT 

160 

1 20 

120 

10 

1 30 

40 

! 10 

i » 

ABC 

♦be 

TH  ! 

1 

! 

j 

♦BC 

msamm 

, , 

I 

Field 

CIO  Element  Identification  number  (Integer  > u) 


P10  Identification  number  of  PTRSHL  property  cara 

(Default  Is  EID)  (Integer  > 0) 

Gl,  G2.  G3,  Grid  point  Identification  numbers  of  connection 
64,  G5,  G6  points  (Integers  > Oi  61  f 62  f G3  t G4  i 65  f G6) 

TH  Material  property  orientation  angle  In  degrees  (Real) 

The  sketch  below  gives  the  sign  convention  for  TH. 


GS 


Remarks:  1.  Element  Identification  nuntoers  mist  be  (unique  with  respect  to  aJH  other  element 

Identification  nunters. 

2.  Interior  angles  must  be  less  than  180°. 

3.  The  grid  points  must  be  listed  consecutively  around  the  perimeter  In  counter* 
clockwise  direction  starting  at  a vertex. 

4.  The  continuation  card  must  be  present. 


2. 4- 82c  (12/31/27) 


BULK  DATA  DECK 


Input  Data  Card  CVISC 


Viscous  Damper  Connection 


Description:  Defines  a viscous  damper  element  ( VISC)  of  the  structural  model. 


Format  and  Example: 


Gl,  G2 


Contents 

Element  identification  number  (Integer  > 0) 

Identification  nuntoer  of  PVISC  property  card  (Default  is  EID)  (Integer  > 0) 
Grid  point  identification  numbers  of  connection  points  (Integer  > 0;  Gl  j*  G2) 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  alj_  other  element 

identification  numbers. 

2.  One  or  two  VISC  elements  may  be  defined  on  a single  card. 

3.  Used  only  for  direct  formulation  of  dynamic  analyses. 


2.4-87  (12/31/77) 


BULK  OATA  DECK 


\ I 

*•  5'- 

\ I 

| | 

i i 


( I 

f.  ft 

l i 

f | 


Input  Data  Card  DMI 


Direct  Matrix  Input 


Description:  Used  to  define  matrix  data  blocks  directly.  Generates  a matrix  of  the  form 


[A] 


An  Ai2 


In 


A21  A22  A2n 


\l 


^n 


where  the  elements  A.,  may  be  real  or  complex  single-precision  or  double  precision  numbers. 
^ J 


Formats  and  Example:  (The  first  logical  card  is  a header  card.) 


Field  Contents 


NAME  Any  NASTRAN  BCD  value  (1-8  alphnuneric  characters,  the  first  of  which  must  be 

alphabetic)  which  will  be  used  in  the  DMAP  sequence  to  reference  the  data  block 

F0RM  1 Square  matrix  (not  symmetric) 

2  General  rectangular  matrix 
6 Symmetric  matrix 

TIN  Type  of  matrix  being  input  as  follows: 

1 Real,  single-precision  (One  field  is  used  per  element) 

2 Real,  double-precision  (One  field  is  used  per  element)  J 

3 Complex,  single-precision  (Two  fields  are  used  per  element)  : 

4 Complex,  doible-precision  (Two  fields  are  used  per  element)  i 

T0UT  Type  of  matrix  which  will  be  created  I 

1 Real,  single-precision  3 Complex,  single-precision  | 

2 Real,  double-precision  4 Complex,  double-precision  j 

M Number  of  rows  in  A (Integer  > 0) 

N Number  of  colunns  in  A (Integer  >0) 

J Column  number  of  A (Integer  >0) 

II ,12, etc.  Row  number  of  A (Integer  >0) 

A(Ix,J)  Element  of  A (See  TIN)  (Real)  i j 


(Continued) 
2.4-97  (3/1/76) 


NASTRAN  OATA  DECK 


□Ml  (Cont.) 


Remarks:  1.  The  user  must  write  a DMAP  (or  make  alterations  to  a rigid  format)  in  order  to  use 
the  DMI  feature  since  he  is  defining  a data  block.  All  of  the  rules  governing  the 
use  of  data  blocks  in  DMAP  sequences  apply.  In  the  example  shown  above,  the  data 
block  QQQ  is  defined  to  be  the  complex,  single-precision  rectangular  4x2  matrix 


[QQQ3 


(1.0,  2.0)  (0.0,  0.0)' 

(3.0,  4.0)  (6.0,  7.0) 

(5.0,  6.0)  (0.0,  0.0) 

(0.0,  0.0)  (8.0,  9.0) 


The  DMAP  data  block  NAME  (QQQ  in  the  example)  will  appear  in  the  initial  FIAT  and 
the  data  block  will  initially  appear  on  the  Data  Pool  File  (P00L). 

2.  A limit  to  the  number  of  DMI's  which  may  be  defined  is  set  by  the  size  of  the  Data 

Pool  Dictionary.  The  total  number  of  DMI's  may  not  exceed  this  size. 

3.  There  are  a number  of  reserved  words  which  may  not  be  used  for  DMI  names.  Among 

these  are  P00L,  NPTP,  0PTP,  UMF,  NUMF,  PLT1 , PLT2,  INPT,  INP1  through  INP9,  GE0M1 , 

GE0M2,  GE0M3,  GE0M4,  GE0ME , EOT,  MPT,  EPT,  DIT,  DYNAMICS,  IFPFILE , AXIC,  F0RCE, 
MATP00L , PCDB,  XYCDI3,  CASECC,  any  DTI  names,  and  SCRATCHl  through  SCRATCH9. 

4.  Tield  3 of  the  header  card  must  contain  an  integer  0. 

5.  For  symmetric  matrices,  the  entire  matrix  must  be  input. 

6.  Only  nonzero  terms  need  be  entered. 

7.  A blank  field  on  this  card  is  not  equivalent  to  a zero.  If  zero  input  is  desired, 
the  appropriate  type  zero  must  be  punched  (i-e.,  0.0  or  0.0D0). 

8.  Complex  input  must  have  both  the  real  and  imaoinary  parts  punched  if  either  part 
is  nonzero. 

9.  If  A ( I X , J ) is  followed  by  THRU  in  the  next  field  and  an  integer  row  number  IY  after 
the  THRU,  then  A (IX, J)  will  be  repeated  in  each  row  through  IY.  The  THRU  must 
follow  an  element  value.  In  the  example  below,  3.14  will  be  in  rows  3 throuqh  6 

of  column  1 and  2.0  in  row  9. 


DMI 

QQQ 

0 

2 

1 

1 

9 

1 

DMI 

QQQ 

l 

3 

3. 14 

THRU 

6 

9 

2.0 

2.4-98  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  DMIAX  Direct  Axlsynmetrlc  Matrix  Input 


Description:  Defines  axlsymmetrlc  (fluid  or  structure)  related  direct  Input  matrix  terms. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


DMIAX 

NAME 

"0" 

IF0 

TIN 

T0UT 

x 

X 

X 

DMIAX 

B2PP 

0 

1 

3 

4 

DMIAX 

NAME 

GJ 

CJ 

NJ 

X 

x 

X 

X 

+abc 

DMIAX 

B2PP 

32 



+BG27 

+abc 

GI 

Cl 

NI 

X1,1 

x 

X 

X 

+def 

+BG27 

1027 

3 

4.35+6 

2.27+J 

-etc.  for  each  column  and  row  containing  nonzero  terms  - 


Fleld  Contents 

NAME  BCD  name  of  matrix  (one  to  eight  alphanumeric  characters  the  first  of  which  Is 

alphabetic) 

IF0  1 Square  matrix  1 

2 General  rectangular  matrix  > Identification  of  Matrix  Form 

6 Symmetric  matrix  ) 

TIN  Type  of  matrix  being  input  as  follows: 

1 Real,  single-precision  (One  field  Is  used  per  element) 

3 Complex,  single-precision  (Two  fields  are  used  per  element) 

T0UT  Type  of  matrix  which  will  be  created 

1 Real,  single-precision  3 Complex,  single-precision 

2 Real,  double  precision  4 Complex,  double-precision 

GJ,  GI  Grid,  scalar,  RINGFL  fluid  point,  PRESPT  pressure  point,  FREEPT  free  surface 

displacement,  or  extra  point  identification  number  (Integer  > 0) 

CJ,  Cl  Component  number  for  GJ  or  GI  grid  point  (0  S Integer  S 6;  Blank  or  zero  if  GJ  or 

GI  is  a scalar,  fluid,  or  extra  point) 

NJ,  NI  Harmonic  number  of  RINGFL  point.  Must  be  blank  If  a point  type  other  than  RINGFL 

is  used.  Negative  number  implies  the  "sine"  series,  positive  implies  the  "cosine" 

series.  (Integer) 

Xjj , Y.j  Real  and  Imaginary  parts  of  matrix  element;  row  (GI,  Cl,  NI)  column  (GJ.CJ.NJ) 


(Continued) 


2.4-98a  (4/1/73) 


NASTRAN  DATA  DECK 


DMIAX  (Cont. ) 


Remarks:  1.  This  card  Is  allowed  only  if  an  AXIF  card  is  also  present. 

2.  Matrices  defined  on  this  card  may  be  used  in  dynamics  by  selection  in  the  Case 

Control  Deck  by  K2PP=NAME,  B2PP=NAME,  or  M2PP=NAME  for  [K*  ],  [B?  ],  or  [M*  ] 
respectively.  pp  pp  pp 

3.  In  addition  to  the  header  card  containing  IF0,  TIN  and  T0UT,  a logical  card  consist- 
ing of  two  or  more  physical  cards  is  needed  for  each  nonnull  column  of  the  matrix. 

4.  If  TIN  = 1,  Y . . must  be  blank. 

5.  Field  3 of  the  header  card  must  contain  an  interger  0. 

6.  For  symmetric  matrices,  the  entire  matrix  must  be  input. 

7.  Only  nonzero  terms  need  be  entered. 

8.  There  are  a number  of  reserved  words  which  may  not  be  used  for  DMIAX  names.  Among 
these  are  P00L,  NPTP,  0PTP,  UMF,  NUMF,  PLT1 , PLT2,  INPT,  GE0M1 , GE0H2,  GE0M3 , GE0H4, 
GE0M5 , EDT,  MPT,  EPT,  DIT,  DYNAMICS,  IFPFILE,  AXIC,  F0RCE , MATP00L , PCDB,  XYCDB, 
CASECC,  any  DTI  names,  and  SCRATCHl  thru  SCRATCH9. 


2. 4- 98b  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  PMIG  Direct  Matrix  Input  at  Grid  Points 

Description:  Defines  structure-related  direct  Input  matrices. 
Format  and  Example: 


1 2 3 » S 6 7 8 9 10 


t)MIG 

NAME 

"0" 

IF0 

TIN 

T0UT 

X 

X 

PMIG 

STIF 

0 

1 

3 

4 

bMIG 

NAME 

GJ 

CJ 

X 

GI 

CI 

. x1j 

Y_Li_ 

Xabc 

pMIG 

STIF 

27 

1 

2 

3 

3. +5 

3. +3 

EKG1  ’ 

+abc 

GI 

Cl 

Xi,1 

Y1,1 

GI 

CI 

xu 

Y1j 

Xcef 

+KG1 

2 

4 

2.5+10 

0. 

50 

1.0 

0. 

etc.  for  each  column  containing  nonzero  terms 


Field 

NAME 

IF0 

TIN 

T0UT 

GJ,  GI 
CO,  Cl 

X1j  ’ Y1j 


Contents 


BCD  name  of  matrix  (one  to  eight  alphanumeric  characters  the  first  of  which  Is 
alphabetic) 

1 Square  matrix 

2 General  rectangular  matrix 
6 Symmetric  matrix 

Type  of  matrix  being  Input  as  follows: 

1 Real,  single-precision  (One  field  is  used  per  element) 

3 Complex,  single-precision  (Two  fields  are  used  per  element) 

Type  of  matrix  which  will  be  created 

1 Real,  single-precision  3 Complex,  single-precision 

2 Real,  double-precision  4 Complex,  double-precision 

Grid  or  scalar  or  extra  point  identification  number  (Integer  > 0) 

Component  number  for  GJ  a grid  point  (0  < CJ  s.  6);  blank  or  zero  for  GJ  a 
scalar  or  extra  point 

Real  and  imaginary  parts  of  matrix  element 


l 


Remarks:  1 . 

2. 


3. 


4. 


Matrices  defined  on  this  card  may  be  used  in  dynamics  by  selection  in  the  Case 
Cont-ol  Deck  by  K2PP=NAME,  B2PP=NAME,  or  M2PP=NAMF  for  l KM,  CBM,  or  [MM , 
respectively.  v 

In  addition  to  the  header  card  containing  IF0,  TIN  and  T0UT,  a logical  card 
consisting  of  one  or  more  physical  cards  Is  needed  for  each  nonnuil  column  of 
the  matrix. 

If  TIN  « 1,  must  be  blank. 

Field  3 of  the  header  card  must  contain  an  integer  0. 


5.  For  symmetric  matrices,  the  entire  matrix  must  be  input. 

6.  Only  nonzero  terms  need  be  entered. 

7.  The  matrix  names  must  be  unique  among  all  DMIG's. 


i 


1 


2.4-99  (6/1/72) 


NASTRAN  DATA  DECK 


DM16  (Cont.) 


8.  There  are  a number  of  reserved  words  which  may  not  be  used  for  DMIG  names.  Among 
these  are  P(WL,  NPTP,  0PTP,  UMF,  NUMF,  PLT1,  PLT2,  INPT,  GE0M1  GE0M2,  GE0M3,  GE0M4 
GE0M5,  EDT,  MPT,  EPT,  DIT,  DYNAMICS,  IFPFILE,  AXIC,  F0RCE,  MATP00L,  PCDB,  XYCDB, 
CASECC,  and  DTI  names,  and  SCRATCHl  thru  SCRATCH9. 


2.4-100  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  OSFACT 


Differential  Stiffness  Factor 


Description:  Used  to  define  a scale  factor  for  applied  loads  and  stiffness  matrix  In  a Normal 
Modes  with  Differential  Stiffness  Analysis. 


Format  and  Example: 

1 2 3 


Field 

SID 

B 


Contents 

Set  Identification  number  (Unique  Integer  > 0) 
Scale  factor  (Real) 


Remarks.:  1.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (DSC0=SID)  to  be  used  by  N AST  RAN. 
2.  All  fields  following  the  entry  must  be  blank. 


2.4-103  (12/31/77) 


BULK  DATA  DECK 


InDut  Data  Card  DTI 


Direct  Table  Input 


Description:  Used  to  define  table  data  blocks  directly. 

Format  and  Example:  (The  first  Topical  card  is  a header  card) 


12  3456789  10 


DTI 

NAME 

"0" 

T1 

T2 

T3 

T4 

T5 

T6 

+00 

DTI 

XXX 

0 

3 

4 

4096 

32768 

1 

0 

+00 

V 

V 

-etc.- 

ENDREC 

+01 

etc. 


DTI 

NAME 

IREC 

V 

V 

V 

V 

V 

V 

+11 

DTI 

XXX 

1 

2.0 

-6 

ABC 

6.0D0 

-1 

2 

+11 

+11 

V 

V 

V 

V 

-et 

ENDREC 

+12 

+11 

4 

-6.2 

2.9 

1 

DEF 

-1 

ENDREC 

-etc.- 


Field 


Contents 


NAME 

T1 

IREC 

V 


Any  NASTRAN  BCD  value  (1-8  alphanumeric  characters,  the  first  of  which  must 
be  alphabetic)  which  will  be  used  in  the  DMAP  sequence  to  reference  the  data 
block 

Trailer  values  (65535  > Integer  ^ 0) 

Record  Number  (sequential  integer  beginning  with  1) 

Value  (blank,  integer,  real,  BCD  (except  "ENDREC"),  double  precision) 


ENDREC 


The  BCD  value  ENDREC  which  flags  the  end  of  the  string  of  values  that  con 
stitute  logical  record  IREC 


Remarks : 

1.  Records  may  be  made  as  long  as  desired  via  continuation  cards. 

2.  Values  may  be  of  any  type  (blank,  integer,  real,  BCD,  double  precision)  with  the 
exception  that  a BCD  value  may  not  be  "ENDREC". 

3.  All  fields  following  ENDREC  must  be  blank. 

4.  The  user  must  write  a DMAP  (or  make  alterations  to  a rigid  format)  in  order  to 
use  the  DTI  feature  since  he  Is  defining  a data  block.  All  of  the  rules  governing 
the  use  of  data  blocks  in  DMAP  sequences  apply. 

5.  The  DMAP  data  block  NAME  (XXX  in  the  example)  will  appear  in  the  initial  FIAT  and 
the  data  block  will  initially  appear  on  the  P00L. 

6.  If  trailer  is  not  specified,  T1  = number  of  records,  T2  thru  T6  = 0. 

7.  In  addition  to  the  header  ca>-d,  there  must  be  one  loqical  card  for  each  record 
in  the  table. 


2.4-105  (4/1/73) 


NASTRAN  DATA  DECK 


DTI  (Cont.) 


8.  There  are  a number  of  reserved  words  which  may  not  be  used  for  DTI  names.  Among 
these  are  P00L,  NPTP,  0PTP,  IMF,  NUMF,  PLT1,  PLT2,  INPT,  GE0M1,  GE0M2,  GE0M3,  GEBM4, 
GEfm5,  EOT,  MPT,  EPT,  DIT,  DYNAMICS,  IFPFILE,  AXIC.  F0RCE,  MATPffii.  PCDB,  XYCOB, 
CASECC,  any  DTI  names,  and  SCRATCH  thru  SCRATCH9. 


2.4-106  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  ElfiB  Buckling  Analysis  Data 

Dascrlptlon;  Dcflnas  data  natdad  to  perform  buckling  analysis. 
Format  and  Example: 


123  456789  10 


klG8 

SID 

(1ETH0D 

Ll 

L2 

NEP 

NDP 

NON 

E 

+abc 

13 

DET 

0.1 

mm 

2 

1 

1 

0.0 

ABC 

mmm 

N0RM 

G 

C 

►AC 

MAX 

Field 

SID 

METHOD 


( 

L1.L2 

NEP 

NDP.NDN 

E 

N0RM 

G 

C 

I 


Contents 

Set  Identification  number  (Unique  Integer  > 0) 

Method  of  eigenvalue  extraction,  one  of  the  BCD  values  HINVH,  "DEr/FEER", 

"UINV",  or  "UDET" 

INV  - Inverse  power  method,  symmetric  matrix  operations 

DET  - Determinant  method,  symmetric  matrix  operations 

PEER  - Tridiagonal  reduction  method,  symmetric  matrix  operations 

UIMY  - Inverse  power  method,  unsynnetric  matrix  operations 

UDET  - Determinant  method,  unsymmetrlc  matrix  operations 

Eigenvalue  range  of  Interest  (Real;  Ll  < L2  > 0.0).  For  METH6D  ■ "PEER",  Ll  Is 
Ignored  and  L2  Is  the  acceptable  relative  error  tolerance  on  eigenvalues, 

(Default  Is  .1/n  where  n Is  the  order  of  the  stiffness  matrix)  (Real  > 0.0) 

Estimate  of  number  of  roots  In  positive  range.  Desired  number  of  eigenvalues 

of  smallest  magnitude  for  METH0D  » "PEER".  (Default  Is  automatically  calculated 
to  extract  at  least  one  accurate  mode)  (Integer  > 0) 

Desired  number  of  positive  and  negative  roots  (Default  ■ 3 NEP)  (Integer  > 0) 
Ignored  for  METH0D  ■ “PEER" 

Convergence  criteria  (optional)  (Real  > 0.0) 

Method  for  normalizing  eigenvectors,  one  of  the  BCD  values  "MAX"  or  "PBlNT" 

MAX  - Normalize  to  unit  value  of  the  largest  component  In  the  analysis  set 

P0INT  - Normalize  to  unit  value  of  the  component  defined  In  fields  3 and  4 

(Defaults  to  "MAX”  If  defined  component  is  zero) 

Grid  or  scaler  point  Identification  number  (Integer  > 0)  (Required  If  and  only  If 
N0RM  • "P0INT") 

Component  number  (One  of  the  Integers  1-6)  (Required  If  and  only  If  N0RM  • MP0INT“ 
and  G Is  a geometric  grid  point) 


2.4-107  (12/31/77) 


Remarks:  1 


k 


- ^ 


N AST  RAN  DATA  DECK 
El GB  (Cont.) 

. Suckling  analysis  root  extraction  data  sets  mutt  bt  select'd  In  the  Case  Control 
Deck  (METHOD  • SID)  to  be  used  by  N AST RAN. 

. The  quantities  LI  and  L2  are  dimensionless  and  specify  a range  In  which  the  eigen* 
values  are  to  Le  found.  An  eigenvalue  Is  a factor  by  which  the  prebuckling  state 
of  stress  (first  subcase)  Is  multiplied  to  produce  buckling.  If  METHOD  ■ "PEER", 

LI  Is  Ignored  and  L2  represents  the  maximum  upper  bound.  In  percent,  on 

1 XpEER/  *ExAcT  - 1 | for  acceptance  of  a computed  elgensolutlon. 

The  continuation  card  Is  required. 

. See  Sections  10.3.6  and  10.4.2.2  of  the  Theoretical  Manual  for  a discussion  of 
convergence  criteria. 

If  METHOD  ■ "DET",  LI  must  be  greater  than  or  equal  to  0.0. 

If  NORM  ■ "MAX",  components  that  are  not  In  the  analysis  set  may  have  values  larger 
than  unity. 

If  NORM  • "POINT",  the  selected  component  must  be  In  the  analysis  set. 


2.4-108  (12/31/77) 


I 


mmSSm 


* 


NORM 


G 

C 

E 


{;'ay  waj5 

(“bj*  -■bj) 


N 


ej 


Vj 


N AST RAN  DATA  DECK 
E1GC  (Cont.) 


Method  for  normalizing  eigenvectors,  one  of  the  BCD  values  "MAX"  or 
"POINT" 

MAX  - Normalize  to  a unit  value  *or  the  red  part  and  a zero  value 
for  the  Imaginary  part,  the  component  having  the  largest 
magnitude 

POINT  * Normalize  to  a unit  value  for  the  real  part  and  a zero  value 
for  the  Imaginary  part  the  component  defined  In  fields  5 and  6 - 
defaults  to  "MAX"  If  the  magnitude  cf  the  defined  component  Is  zero. 

Grid  or  scalar  point  Identification  number  (Required  If  and  only  If 
NORM'POINT)  (Integer  > 0) 

Component  number  (Required  If  and  only  If  N0RM»"Pf)INT"  and  G Is  a 
geometric  grid  point)  (0  <.  Integer  > 6) 

Convergence  criterion  (optional)  (Real  2.  0.0) 

For  method  • "PEER",  error-tolerance  on  acceptable  eigenvalues 
(default  value  Is  .10/n,  where  n 1:  the  order  of  the  stiffness  matrix). 


Two  colhplex  points  defining  a line  In  the  complex  plane  (Real) 

For  method  « "FEER",  (a^,  w4j)  Is  a point  of  Interest  In  the  complex 

plane,  closes*  to  which  the  eigenvalues  are  computed;  | | + > 0. 

The  point  (>*bj’  '*bj)  Ignored. 

Width  of  region  In  complex  plane  (Real  s 0.0) 

Blank  for  method  * "FEER'. 

Estimated  number  of  roots  In  each  region  (Integer  ' 0) 

Ignored  for  method  ■ "PEER". 

Desired  number  of  roots  In  each  region  (Default  Is  3N  ,)  (Integer  ■>  0) 
Desired  number  of  accurate  roots  for  method  • "FEER"  J(Default  Is  1). 


Remarks:  1.  Each  continuation  card  defines  a rectangular  search  region.  For  method  • "FEER", 

the  card  defines  a circular  search  region,  centered  at  ( >aj*  ®nd  sufficient 

radius  to  encompass  roots.  Any  number  of  regions  may  be  used  and  they  may  over- 
lap. Roots  in  overlapping  regions  will  not  be  extracted  more  than  once. 

2.  Complex  eigenvalue  extractor  data  sets  must  be  selected  in  the  Case  Control  Deck 
(CMETHOD-SID)  to  be  used  by  NASTRAN. 

3.  The  units  of  and  < are  radians  per  unit  time 

4.  At  least  one  continuation  card  is  required. 

5.  For  the  determinant  method  with  no  damping  matrix,  complex  conjugates  of  the  roots 
found  are  not  printed. 

6.  See  Section  10.4.4.5  of  the  Theoretical  Manual  for  a discussion  of  convergence 
criteria. 


2,4-110  (12/31/ 77) 


BULK  DATA  DECK 
EI6C  (Cont.) 


7.  For  the  Upper  Hessenberg  method,  Nd1  controls  the  nuntoer  of  fectors  computed. 
Only  one  continuation  card  Is  considered  and  the  (a,w)  pairs,  along  with  the 
parameters  and  Ne1>  are  ignored.  Insufficient  storage  for  HESS  will  cause 
the  program  to  switch  to  INV. 

8.  The  error  tolerance,  E,  for  the  "FEER"  method  is  with  regard  to 


1'Pj  - (otaj*  MaJ}|  ] 

I Pi  - {aaj’  waj}| 


for  [B]  t [0]  and 


‘ IPj  - (aaj»  “aj^1 
lp2  - (aaj*  “aj^1 


- 1 


for  [B]  = [0], 


where  p^  is  a computed  eigenvalue  and  p^  an  exact  eigenvalue. 


2.4-llOa  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  EIGR  Real  Eigenvalue  Extraction  Data 


Description;  Defines  data  needed  to  perform  real  eigenvalue  analysis. 
Format  and  Example : 


1 2 3 4 S 6 7 8 9 10 


EI'-R 

SID 

METHOD 

FI 

F2 

NE 

ND 

NZ 

F 

+ahr 

Er-n 

13 

nET 

1 .« 

15.6 

m 

12 

0 

1.-3 

ABC 

MpPM 

- — 

r. 

r 

liiKi 

+3C 

"01  NT 

32 

4 

Field 

SID  Set  identification  number  (Unique  integer  > 0) 

METH0D  Method  of  eigenvalue  extraction,  one  of  the  BCD  values  "INV",  "DET",  "GIV", 

"FEF.R",  "UINV" , or  "UDET". 

INV  - Inverse  power  method,  synmetric  matrix  operations. 

DET  - Determinant  method,  synmetric  matrix  operations. 

GIV  - Givens  method  of  tridiagonalization. 

FEER  - Tridiaaonal  reduction  method,  symmetric  matrix  operations. 

UINV  - Inverse  power  method,  unsymmetric  matrix  operations. 

UDET  - Determinant  method,  unsymmetric  matrix  operations. 

F1.F2  Frequency  range  of  interest  (Required  for  i£TH0O  * "DET”,  "INV",  "UDET",  or 

"UINV")  (Real  2 0.0;  FI  2 F2);  If  METHOD  * GIV,  frequency  range  over  which 
eigenvectors  are  desired.  The  frequency  range  Is  ignored  if  ND  > 0,  in  which 
case  the  eigenvectors  for  the  first  ND  positive  roots  are  found.  (Real,  FI 
2 F2).  If  METHOD  = "FEER",  FI  Is  the  center  of  range  of  interest  (Default  is 
FI  * 0.0)  (Real  2 0.0),  and  F2  is  the  acceptable  relative  error  tolerance  on 
frequency-squared,  (Default  is  .1/n  where  n is  the  order  of  the  stiffness 
matrix)  (Real  > 0.0). 

NE  Estimate  of  number  of  roots  in  range  (Required  for  METH0D  * "DET",  "INV", 

"UDET",  or  "UINV",  ignored  for  METH0D  - "GIV"  and  "FEER")  (Integer  > 0). 

ND  Desired  number  of  roots  for  METH0D  « "DET",  "INV",  "UDET",  or  "UINV",  (Default 

is  3 NE)  (Integer  >0).  Desired  number  of  roots  and  eigenvectors  for  METH0D  * 
"FEER"  (Default  is  automatically  calculated  to  extract  at  least  one  accurate 
mode)  (Integer  > 0). 

NZ  Number  of  free  body  modes  (Optional  - used  only  if  METH0D  • "DET"  or  "UDET") 

(Integer  > 0). 

E Mass  orthogonality  test  parameter  (Default  is  0.0  which  means  no  test  will  be 

made)  (Real  _>  0.0). 


2.4-113  (12/31/77) 


NASTRAN  DATA  DECK 
EIGR  (Cont.) 

H0RM  Method  for  normalizing  eigenvectors,  one  of  the  BCD  values  "MASS",  "MAX"  or 

“P0INT" 

MASS  - Normalize  to  unit  value  of  the  generalized  mass 

MAX  - Normalize  to  unit  value  of  the  largest  component  in  the  analysis  set 

P01NT  - Normalize  to  unit  value  of  the  component  defined  in  fields  3 and  4 - 

defaults  to  "MAX"  if  defined  component  is  zero 


G Grid  or  scalar  point  Identification  number  (Required  if  and  only  if  N0RM="P0INT") 

( Integer  > 0) 

C Component  number  (One  of  the  integers  1-6)  (Required  if  and  only  if  N0RM="P0INT" 

and  G is  a geometric  grid  point) 


Remarks : 

1.  Real  eigenvalue  extraction  data  sets  must  be  selected  in  the  Case  Control  Deck 
(METII0O'«  SID)  to  be  used  by  NASTRAN 

2.  The  units  of  FI  and  F2  are  cycles  per  unit  time.  If  METH0D  ■ "FEER",  F2  represents  the 

2 2 

maximum  upper  bound,  in  percent,  on  ^peer/^xACT  * ^or  accePtance  a computed 
eiqensolution. 

3.  The  continuation  card  is  required. 

4.  If  METH0D  --  "G1V",  all  eigenvalues  are  found. 

5.  If  METII0D  15  "GIV",  the  mass  matrix  for  the  analysis  set  must  be  positive  definite. 

This  means  that  all  degrees  of  freedom,  including  rotations,  must  have  mass 

pr  'port i os . OMIT  cards  may  be  used  to  remove  massless  degrees  of  freedom. 

6.  A nonzero  value  of  r in  field  9 also  modifies  the  convergence  criteria.  See 
Sections  10.3.6  and  10.4.2.2  of  the  Theoretical  Manual  for  a discussion  of 
convergence  criteria. 

7.  If  NflRM  - "MAX" , components  that  are  not  in  the  analysis  set  may  have  values  larger 
than  unity. 

R.  If  NflRM  = "F0IMT",  the  selected  component  must  be  in  the  analysis  set. 

9.  If  METH0D  = "GIV"  and  rigid  body  modes  are  present,  FI  should  be  set  to  zero 
if  the  rigid  body  eigenvectors  are  desired. 

10.  The  desired  number  of  roots  (ND)  includes  all  roots  previously  found,  such  as  rigid 
body  modes  determined  with  the  use  of  the  SUP0RT  card,  or  the  number  of  roots  previously 
checkpointed  when  restarting  and  APPENDing  the  eigenvector  file.  The  APPEND  feature 

is  available  in  the  case  of  the  Determinant,  Inverse  Power  and  FEER  methods  of  eigen- 
value extraction. 


2.4-114  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  ENDDATA 

Description:  Defines  the  end  of  the  Bulk  Data  Deck 
Format  and  Example: 

1 2 3 4 5 6 7 8 9 10 

ENDDATA 
ENDDATA 


Remarks:  1.  This  card  is  required  even  if  no  physical  data  cards  exist  in  the  deck. 


2.  ENDDATA  must  begin  in  columns  1 or  2. 

3.  Failure  to  include  this  car'1  >./■';!  reeult  in  an  operating  system  termination  casued 
by  an  input  end  of  file  error. 

4.  Extraneous  data  cards  may  be  stored  after  the  ENDDATA  card  except  when  the  INPUT 
module  data  follows  or  when  the  UMF  card  FINIS  follows  or  when  multiple  job  steps 
occur  within  the  same  job  submittal  on  the  CDC  computer. 


2. 4-1  Ida  (12/31/77) 


BULK  DATA  DECK 


Input  Oata  Card  FLFACT  Aerodynamic  Physical  Data 

Description:  Used  to  specify  densities,  Mach  numbers,  and  reduced  frequencies  for  flutter  analysis. 


Format  and  Example: 


FLFACT 

SID 

FI 

F2 

F3 

F4 

E5 

Efi 

EZ 

FLFACT 

97 

.3 

.7 

3.5 

RR88BI 

+BC 

F8 

F9 

--etc.— 

Alternate  Form: 


FLFACT 

SID 

FI 

THRU 

FNF 

NF 

FMID 

— 

a FACT 

201 

.200 

THRU 

.100 

11 

.133333 

Field  Contents 

SID  Set  identification  number  (Unique  Integer  > 0). 

F1  Aerodynamic  factor  (Real). 


Remarks:  1.  These  factors  must  be  selected  by  a FLUTTER  data  card  to  be  used  by  NASTRAN. 

2.  Imbedded  blank  fields  are  forbidden. 

3.  Parameters  must  be  listed  In  the  order  In  which  they  are  to  be  used  within  the 
looping  of  flutter  analysis. 


4.  For  the  alternate  method,  NF  must  be  greater  than  1.  F . . must  lie  between  F,  and 
Fnf,  otherwise  F^  will  be  set  to  (F^  + FNF)/2.  Then  m 


Fl«FNF-Fm1dHNM)  + FNF(Fmid-FlHl-l) 

i-  (^d)W-<T7TT|i17F1T(rTT- 


1 = 1,2 NF 


The  use  of  (middle  factor  selection)  allows  unequal  spacing  of  the  factors. 
Fmid  “ 2F1FNf/<F1+FNF>  9^ves  e(lua^  values  to  increments  of  the  reciprocal  of  F^. 


2 .4-11 6a  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  FLUTTER  Aerodynamic  Flutter  Data 

Description:  Defines  data  needed  to  perform  flutter  analysis. 

Format  and  Example: 


1 

2 

3 

4 

S 

6 

7 

8 

9 

10 

FLUTTER 

SID 

METH0D 

DENS 

MACH 

RFREQ 

IMETH 

NVALUE 

EPS 

FLUTTER 

19 

K 

119 

219 

319 

S 

5 

1.-4 

Field  Contents 


SID  Set  Identification  number  (Unique  Integer  > 0). 

METHOD  Flutter  analysis  method,  "K"  for  K-method,  "PK"  for  P-K  method,  "KE"  for  the 

K-method  restricted  for  efficiency. 

DENS  Identification  number  of  an  FLFACT  data  card  specifying  density  ratios  to  be 

used  In  flutter  analysis  (Integer  > 0). 

MACH  Identification  number  of  an  FLFACT  data  card  specifying  Mach  numbers  (m)  to  be 

used  In  flutter  analysis  (Integer  > 0). 

RFREQ  (or  VEl)  Identification  number  of  an  aFACT  data  card  specifying  reduced  frequencies  (k) 
to  be  used  In  flutter  analysis  (Integer  > 0);  for  the  p-k  method,  the  velocity. 

Choice  of  intepolatlon  method  for  matrix  Interpolation  (BCD:  L * linear, 

S * surface)  (default  is  S.) 

Number  of  eigenvalues  for  output  and  plots  (Integer  > 0). 

Convergence  parameter  for  k;  used  In  the  P-K  method  (Real) (default  ■ 10-3). 


The  FLUTTER  data  card  must  be  selected  In  Case  Control  Deck  (FMETH0D  * SID). 


The  density  Is  given  by  DENS  • RH0REF,  where  RH0REF  Is  the  reference  value  given  on 
the  AER0  data  card. 

The  reduced  frequency  is  given  by  k ■ (REFC*u/2*V),  where  REFC  Is  given  on  the  AER0 
data  card,  u is  the  circular  frequency  and  V is  the  velocity. 

An  eigenvalue  is  accepted  in  the  P-K  method  when  |k  - kest1matel  < EPS. 


IMETH 

NVALUE 

EPS 

Remarks : 1. 

2. 


3. 

4. 


2.4-1 16c  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  GRDSET  Grid  Point  Default 

Description:  Defines  default  options  for  fields  3,  7 and  8 of  all  GRID  cards. 


Format  and  Example: 


1 

2 

3 

4 

5 < 

' 6 

7 

8 

9 

10 

GRDSET 

CP 

X 

x 

X 

CD 

PS 

GRDSET 

16 

32 

3456 

Field 


Contents 


CP 

CD 

PS 


Identification  number  of  default  coordinate  system  in  which  the  locations  of  the 
grid  points  are  defined  (Integer  > 0) 

Identification  number  of  default  coordinate  system  In  which  displacements  are  mea- 
sured at  grid  points  (Integer  > 0) 

Permanent  sinqle-point  constraints  associated  with  grid  point  (any  of  the  digits 
1-5  with  no  imbedded  blanks)  (Integer  > 0) 


Remarks:  1.  The  contents  of  fielas  3,  7 or  8 of  this  card  are  assumed  for  the  corresponding 

fields  of  any  GRID  card  whose  fields  3,  7 and  8 are  blank.  If  any  of  these  fields 
on  the  GRID  card  are  blank,  the  default  option  defined  by  this  card  occurs  for 
that  field.  If  no  permanent  single-point  constraints  are  desired  or  one  of  the 
coordinate  systems  is  basic,  the  default  may  be  overridden  on  the  GRID  card  by 
making  one  of  fields  3.  7 or  8 zero  (rather  than  blank).  Only  one  GRDSET  card  may 
appear  in  the  user's  Bulk  Data  Deck. 

2.  The  primary  purpose  of  this  card  is  to  minimize  the  burden  of  preparing  data  for 
problems  with  a large  amount  of  repetition  (e.g.,  two-dimensional  pinned-joint 
problems). 

3.  At  least  one  of  the  entries  CP,  CD,  or  PS  must  be  nonzero. 


2.4-135  (12/21/77) 


BULK  DATA  DECK 


Input  Data  Card  L0ADC  Substructure  Static  Loading  Combination 


Description:  Defines  the  static  load  for  a substructuring  analysis  as  a linear  combination  of 
Toad  sets  defined  for  each  basic  substructure. 


Format  and  Example: 


123456789  10 


LBADC 

SID 

s 

NAMEI 

IDI 

SI 

NAME2 

ID2 

S2 

abc 

LBADC 

27 

1.0 

WINGRT 

5 

0.5 

FUSELAGE 

966 

2.5 

ABC 

+bc 

X 

X 

NAME  3 

ID3 

S3 

NAME4 

ID4 

S4 

def 

+BC 

MI  DUG 

27 

1.75 

etc. 

Field  Contents 

SIO  Load  set  identification  number  (Integer  > 0) 

S Scale  factor  applied  to  final  load  vector  (Real) 

NAJ€1  Basic  substructure  name  (BCD) 

IDi  Load  set  Identification  number  of  substructure  NAMEi  (Integer  > 0) 

SI  Scale  factor  (Real) 

Remarks : 1.  The  load  vector  Is  combined  by: 

{P>  * s£si  {P)ID1 

2.  The  load  set  identification  numbers  (IDI)  reference  the  load  sets  used  in  Phase  1 
to  generate  the  load  vectors  on  the  basic  substructures. 

3.  The  NAMEi  and  IDi  need  not  be  unique. 

4.  The  L0ADC  card  is  the  means  of  specifying  a static  loading  condition  in  a Phase  2 
substructure  analysis.  The  IDi  may  actually  reference  temperature  loads  or  element 
deformation  loads  defined  in  Phase  1. 

5.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD»SID)  to  be  used  by  NASTRAN. 


2. 4- 140a  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  MAT!  Material  Property  Definition 


Description:  Defines  the  material  properties  for  linear,  temperature-independent,  Isotropic 
materials. 


Format  and  Example: 


MAT1 

MID 

E 

G 

NU 

RH0 

A 

TREF 

GE 

+abc 

MAT1 

17 

3. +7 

1.9+7 

4.28 

0.19 

5.37+2 

0.23 

ABC 

+abc 

ST 

SC 

SS 

+BC 

20. +4 

15. +4 

12. +4 

Field  Contents 


MID 

E 

G 

NU 

RH0 

A 

TREF 

GE 

ST,  SC,  SS 


Material  Identification  number  (Integer  > 0) 

Young's  modulus  (Real  > 0.0  or  blank) 

Shear  modulus  (Real  > 0.0  or  blank) 

Poisson's  ratio  (-1.0  < Real  < 0.5  or  blank) 

Mass  density  (Real) 

Thermal  expansion  coefficient  (Real) 

Thermal  expansion  reference  temperature  (Real) 

Structural  element  damping  coefficient  (Real) 

Stress  limits  for  tension,  compression  and  shear  (Real)  (Required  for  Property 
Optimization  calculations;  otherwise  optional  If  margins  of  safety  are  desired.) 


Remarks:  1.  One  of  E or  5 must  be  positive  (l.e.,  either  E > 0.0  or  G > 0.0  or  both  E and  G may 
be  > 0.0). 

2.  If  any  one  of  E,  G or  NU  Is  blank,  It  will  be  computed  to  satisfy  the  Identity 
E = 2(1+NU)G;  otherwise,  values  supplied  by  the  user  will  be  used. 

3.  The  material  Identification  number  must  be  unique  for  all  MAT1 , MAT2  and  MAT3  cards. 


4.  MAT1  materials  may  be  made  temperature  dependent  by  use  of  the  MATT1  card. 


5.  The  mass  density,  RH0,  will  be  used  to  automatically  compute  mass  for  all  structural 
elements  except  the  two-dimensional  bending  only  elements  TRBSC,  TRPLT  and  QDPLT. 

6.  If  E and  NU  or  G and  NU  are  both  blank  they  will  be  both  given  the  value  0.0. 

7.  Weight  density  may  be  used  In  field  6 If  the  value  i Is  entered  on  the  PARAM  card 

WTMASS,  where  g is  the  icceleratlon  of  gravity.  9 


8.  Solid  elements  must  not  have  NU  equal  to  0.5. 

9.  Entries  for  A (thermal  expansion  coefficient)  and  TREF  (reference  temperature)  are 
assumed  to  be  0.0  when  blank.  In  a heat  formulation,  A must  be  overridden  by  an 
appropriate  entry;  TREF  may  be  overridden  If  desired. 


j 

1 


2.4-141  (12/31/77) 


BULK  DATA  DECK 


Contents 

Material  property  Identification  number  which  matches  the  Identification  number 
on  some  basic  MAT1  card  (Integer  > 0) 

Reference  to  table  Identlfi cation  number  (Integer  > 0 or  blank) 

1.  A blank  or  zero  entry  means  no  table  dependence  of  the  referenced  quantity, 

E,  on  the  basic  MAT1  card.  For  this  case,  the  MATS1  card  is  not  required. 

2.  TABLES1  type  tables  must  be  used. 


Field 

MID 

R1 

Remarks 


2.4-147  (12/31/77) 


BULK  DATA  DECK 


f Input  Data  Card  MATT!  Material  Temperature  Dependence 

Description:  Specifies  table  references  for  isotropic  material  properties  which  are  temperature- 

dependent. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

■1ATT1 

MID 

Rl 

R2 

R3 

R4 

R5 

R6 

R7 

+abc 

4ATT1 

17 

32 

15 

ABC 

+abc 

R8 

R9 

RIO 

X 

X 

X 

X 

X 

4-BC 

62 

Field  Contents 

MID  Material  property  identification  number  which  matches  the  identification  number 

on  some  basic  MAT1  card  (Integer  > 0) 

Ri  References  to  table  identification  numbers  (Integer  2 0 or  blank)  for  the  cor- 

responding fields  on  the  MAT1  card 


Remarks:  1.  Blank  or  zero  entries  mean  no  table  dependence  of  the  referenced  quantity  on  the 

basic  MAT1  card,  and  the  quantity  remains  constant. 

2.  TA6LEM1 , TABLE M2,  TABLE M3  or  TAB1EH4  type  tables  may  be  sued. 

3.  Material  properties  given  on  a basic  MAT i card  are  initial  values.  If  two  or  more 

quantities  are  to  retain  a fixed  relationship,  then  two  or  more  (as  required)  tables 
must  be  input  to  define  the  relationship. 


2.4-149  (12/31/77) 


BULK  DATA  DECK 


t 


Input  Data  Card  MATT?  Material  TeeRerature  Dependence 

Description:  Specifies  table  references  for  anisotropic  materia)  properties  which  are 
temperature-dependent. 

Format  and  Example: 


1_ 

MATT2 
MAT 


10 


MID 


R1 


R2 


R3 


R4 


R5 


R6 


R7 


[+abc 


ATTZ 


17 


32 


15 


use 


kabc 


R8 


R9 


RIO 


Rll 


R12 


R13 


R14 


R15 


KBC 


62 


Field  Contents 

MiD  Material  property  Identification  number  which  matches  the  Identification  number 

op  some  basic  MAT2  card  (Integer  > 0) 

R1  References  to  table  Identification  numbers  (Integer  > 0 or  blank)  for  the 

corresponding  fields  on  the  MAT2  card 


Remarks:  1.  Blank  or  zero  entries  mean  no  table  dependence  of  the  referenced  quantity  on  the 
basic  MAT2  card,  and  the  quantity  remains  constant. 


2. 


3. 


TABLEM1 , TABLEM2,  TABLEM3  or  TABIEM4  type  tables  may  be  used. 

Material  properties  given  on  a basic  MAT1  card  are  Initial  values, 
quantities  are  to  retain  a fixed  relationship,  then  two  or  more  (as 
must  be  Input  to  define  the  relationship. 


If  two  or  more 
required)  tables  I 

' I 


| 

1 


» 

I 


2.4-151  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  HATT3  Material  Temperature  Dependence 

Description:  Specifies  table  references  for  orthotropic  material  properties  trfilch  are 
temperature-  dependent . 


Format  and  Example: 


J 2 3 4 5 6 7 8 9 10 


4ATT3 

MID 

RI 

R2 

R3 

R4 

R5 

R6 

R7 

+abc 

4ATT3 

23 

48 

54 

A8C 

a 

R9 

R9 

RIO 

R11 

R12 

R13 

R14 

R15 

+BC 

74 

Field  Contents 

HID  Material  property  Identification  number  which  matches  the  Identification  number 

on  some  basic  MAT 3 card  (Integer  > 0) 

Ri  References  to  table  Identification  numbers  (Integer  > 0 or  blank)  for  the 

corresponding  fields  on  the  MAT3  card 


Remarks:  1.  Blank  or  zero  entries  Imply  no  table  dependence  of  the  referenced  quantity  on  the 
basic  MAT3  card,  and  the  quantity  remains  constant. 

2.  TABLEM1,  TABLEM2,  TABLEM3  or  TABLEM4  type  tables  may  be  used. 

3.  Material  properties  given  on  a basic  MAT1  card  are  Initial  values.  If  two  or  more 
quantities  are  to  retain  a fixed  relationship,  then  two  or  more  (as  required)  tables 
must  be  Input  to  define  the  relationship. 


2.4-153  (12/31/77) 


BULK  DATA  DECK 


Input  data  Card  MATT4  Thermal  Material  Temperature  Dependence 


Description:  Specifies  table  reference  for  temperature  deoendent  thermal  conductivity  or 
convective  film  coefficient. 


format  and  Example: 


MATT4 

MID 

MATT4 

103 

x 

p><r 

Field 

MID 


Contents 

ID  of  a MAT4  which  Is  to  he  temperature  dependent  (Integer  > 0) 


T(K)  Identification  number  of  a TABLEM1  card  which  gives  temperature  dependence 

of  the  thermal  conductivity  or  convective  film  coefficient  (Inteqer  > 0 or 
blank) 


Remarks:  1.  The  thermal  capacity  may  not  be  temperature  dependent;  field  4 must  be  blank. 

2.  TABLEM1,  TABLEM2,  TABLEM3.  or  TABLEM4  type  tables  may  be  used.  The  basic  fuantlty, 
K,  on  the  MAI 4 card  is  always  multiplied  by  the  tabular  function.  Note  that  this  Is 
different  from  structural  applications. 

3.  A blank  or  zero  entry  means  no  table  dependence  of  the  referenced  quantity  on  the 
basic  MAT4  card.  For  this  case,  the  MATT4  card  Is  not  required. 


2.4-1 64a  (12/31/77) 


Input  Data  Card  MATT 5 


Thermal  Material  Temperature  Dependence 


Description:  Specifies  table  references  for  temperature  dependent  conductivity  matrix. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

MATT  5 

mid 

T(KXX) 

T(KXY) 

T(KXZ) 

T(KYY) 

T(KYZ) 

T(KZZ) 

X 

MATT  5 

24 

73 

Field 

HID 

T(K — ) 


Contents 

Identification  number  of  a MAT5,  which  is  to  be  temperature  dependent 
( Integer  > 0) 

Identification  number  of  a TABLEMi  card  which  gives  temperature  dependence 
of  the  matrix  term  (Integer  > 0 or  blank) 


Remarks:  1.  The  thermal  capacity  may  not  be  temperature  dependent  Field  9 must  be  blank. 


2.  17BLEM1,  TABLEM2,  TABLEM3,  or  TABLEM4  type  tables  may  be  used.  The  basic  quantities 
on  the  MATS  card  are  always  multiplied  by  the  tabular  function.  Note  that  this  is 
different  from  the  structural  applications. 

3.  Blank  or  zero  entries  mean  no  table  dependence  of  the  referenced  quantity  on  the 
basic  MAT 5 card,  and  the  quantity  remains  constant. 

4.  Material  properties  given  on  a basic  MATi  card  are  initial  values.  If  two  or  more 
quantities  are  to  retain  a fixed  relationship,  then  two  or  more  (as  required)  tables 
must  be  input  to  define  the  relationship. 


2.4-1 54c  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  MKAER01  Mach  Number  - Frequency  Table 


Description:  Provides  a table  of  Mach  numbers  (m)  and  reduced  frequencies  (k)  for  aerodynamic 
matrix  calculation. 


Format  and  Example: 


1 2 3 4 _ 5 6 7 8 ? TO 


MKAER01 

mi 

m3 

m4 

m5 

mg 

m7 

">8 

ABC 

MKAER01 

.1 

.7 

+ABC 

+BC 

kl 

k? 

k3 

k4 

k5 

k6 

_hz 

ia 

+BC 

.3 

.6 

1.0 

- 

Field 


Contents 


m,j  List  of  Mach  numbers  (Real;  1 _<  1 5 8). 

kj  List  of  reduced  frequencies  (Real  > 0.0,  1 i j i.8). 


Remarks : 1 . 

2. 

3. 

4. 


Blank  fields  end  the  list,  and  thus  cannot  be  used  for  0.0. 

All  combinations  of  (m,k)  will  be  used. 

The  continuation  card  is  required. 

Since  0.0  Is  not  allowed.  It  may  be  simulated  with  a very  small  number 
such  as  0.0001. 


2.4-154e  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  MKAER02  Mach  Number  - Frequency  Table 

Description:  Provides  a list  of  Mach  numbers  (m)  and  reduced  frequencies  (k)  for  aerodynamic 
matrix  calculation. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

MKAER02 

kl 

k2 

m3  _ 

k3 

mJL_J 

Ja 

MKAER02 

.10 

.30 

.10 

.60 

.70 

.30 

.70 

1.0 

Field  Contents 

m.|  List  of  Mach  numbers  (Real  > 0.0). 

kj  List  of  reduced  frequencies  (Real  > 0.0). 

Remarks:  1.  This  card  will  cause  the  aerodynamic  matrices  to  be  computed  for  a set  of  parameter 

pairs. 

2.  Several  MKAER02  cards  may  be  In  the  deck. 

3.  Imbedded  blank  pairs  are  skipped. 


2.4-1 54 f (12/31/77) 


BULK  DATA  DECK 

Input  Data  Card  MPC  Multipoint  Constraint 

Description:  Defines  a multipoint  constraint  equation  of  the  form 


Field  Contents 

✓ 

SID  Set  identification  number  (Integer  > 0) 

G Identification  nunber  of  grid  or  scalar  point  (Integer  > 0) 

C Component  number  - any  one  of  the  digits  1-6  in  the  case  of  geometric  grid 

points;  blank  or  zero  irTthe  case  of  scalar  points  (Integer) 

A Coefficient  (Real;  the  first  A must  be  nonzero) 


Remarks:  1.  The  first  coordinate  in  the  sequence  is  assumed  to  be  the  dependent  coordinate  and 

must  be  unique  for  all  equations  of  the  set. 

2.  Forces  of  multipoint  constraint  are  not  recovered. 

3.  Multipoint  constraint  sets  must  be  selected  in  the  Case  Control  Deck  (MPC=SID)  to 
be  used  by  NASTRAN. 

4.  Dependent  coordinates  on  MPC  cards  may  not  appear  on  0MIT,  0MIT1,  SUP0RT,  SPC  or 
SPC1  cards;  nor  may  the  dependent  coordinates  be  redundantly  implied  on  ASET,  ASET1 , 
or  MPCADD  cards.  They  also  may  not  appear  as  dependent  coordinates  in  CRIGD1, 
CRTGD2,  CRIGD3,  or  CRIGDR  elements. 


2.4-163  (12/31/77) 


.9  * + 


BULK  DATA  DECK 


Input  Data  Card  MPCADD  Multipoint  Constra.nt  Set  Definition 

-Ascription.  Defines  a multipoint  constraint  set  as  a union  of  multipoint  constraint  sets 
defined  via  MPC  cards. 


Format  and  Example: 

i . ? — , 3 . — 1 r 5 6 7 8 9 10 


MPCADD 

SID 

SI 

S2 

S3 

$4 

S5 

$6 

S7 

IU 

abc 

MPCADD 

100 

2 

3 

1 

6 

4 

+bc 

S8 

S9 

-et 

— 

c.- 

flijj  Contents 


SID  Set  identification  number  (Integer  > 0*  t 101  or  102  If  axi symmetric) 

Se*  ldent1  fl cation  nutters  of  multipoint  constraint  sets  defined  via  MPC  cards 
(Integer  > 0;  SID  f Sj) 


Remarks;  1.  The  Sj  must  be  unique. 

2.  Multipoint  constraint  sets  must  be  selected  in  the  Case  Cont.ol  Deck  (MPC=SID)  to 
be  used  by  NASTRAN. 

3.  Sj  may  not  be  the  identification  number  of  a multipoint  constraint  set  defined  by 
another  MPCADD  card. 


d.  Set  identification  numbers  of  101  or  102  cannot  be  used  In  axlsymmetrlc  problems. 


2.4-165  (12/31/77) 


BULK  DATA  DECK 


^ ' Input  Data  Card  MPCAX  Axi symmetric  Multipoint  Constraint 


Description:  Defines  a multipoint  constraint  equation  of  the  form 

A<u.  = 0 
j J J 


for  a model  containing  CC0NEAX,  CTRAPAX  or  CTRIAAX  elements. 


Format  and  Example: 


123456789  10 


MPCAX 

SID 

■>< 

X 

x 

RID 

HID 

C 

A 

+abc 

MPCAX 

32 

17 

6 

1 

1.0 

+1 

+abc 

RID 

HID 

c 

A 

RID 

HID 

C 

A 

+def  ] 

+1 

23 

4 

2 

-6.8 

i 

_ l 

-etc.- 


Field 

SID 

RID 

HID 

C 

A 


Contents 

Set  identification  number  (Integer  > Os  f 101  or  102) 
Ring  identification  number  (Integer  > 0) 

Harmonic  identification  number  (Integer  > 0) 

Component  number  (1  < Integer  s 6) 

Coefficient  (Real;  the  first  A must  be  nonzero) 


Remarks : 1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2.  The  first  coordinate  in  the  sequence  is  assumed  to  be  the  dependent  coordinate 
and  must  be  unique  for  all  equations  of  the  set. 

3.  Multipoint  constraint  sets  must  be  selected  in  the  Case  Control  Deck  (MPC=SID)  to  be 
used  by  NASTRAN. 


4.  Dependent  coordinates  appearing  on  MPCAX  cards  may  not  appear  on  0MITAX,  SPCAX, 
or  SUPAX  cards. 


5.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 


6.  For  a discussion  of  the  axisymmetric  solid  problem,  see  Section  5.11  of  the  Theoret 
ical  Manual. 
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I 


Input  Data  Card  NflLINl  Nonlinear  Transient  Response  Dynamic  Load 

Description:  Defines  nonlinear  transient  forcing  functions  of  the  form 

P^t)  - ST{Xj(t5)  , 

where  Is  either  a displacement  (u^)  or  a velocity  (u^). 

Format  and  Example: 


Field 

SID 

GI 

Cl 

S 

GJ 

CJ 

T 


Contents 


Nonlinear  load  set  Identification  nurter  (Integer  > 0) 

Grid  or  scalar  or  extra  point  Identification  number  at  which  nonlinear  load 
Is  to  be  applied  (Integer  > 0) 

Component  nunfcer  If  GI  Is  a grid  point  (0  < Integer  < 6);  blank  or  zero  If  GI 
Is  a scalar  or  extra  point 

Scale  factor  (Real) 

Grid  or  scalar  or  extra  point  Identification  number  (Integer  > 0) 

Component  number  if  GJ  Is  3 grid  point  (0  < Integer  < 6;  11  < Integer  _<  16); 
blank  or  zero  or  10  if  GJ  Is  a scalar  or  extra  point  (See  Remark  4 below) 

Identification  number  of  a TABLEOi  card  (Integer  > 0) 


Remarks : 1 . 


Nonlinear  loads  must  be  selected  In  the  Case  Control  Deck  (N0NLIENAR*SID)  to  be 
used  by  NAS7RAN. 

Nonlinear  loads  may  not  be  referenced  on  a DL0AD  card. 


3.  All  coordinates  referenced  on  NIIIN1  cards  must  be  members  of  the  solution  set. 
This  means  the  ua  set  for  modal  formulation  and  the  u.  « u ♦ u set  for  direct 
formulation.  e 

4.  The  permissible  values  for  the  component  number  CJ  are  given  in  the  following 
table: 


7T— — . ^ 

Grid  point 

Scalar  or  extra  point 

1 < Integer  < 6 

0 or  blank 

Velocity  (ty 

11  < Integer  < 16 

10 

Note  that  velocity  components  are  represented  by  integers  ten  greater  than  the 
corresponding  displacement  components. 


1 

I 

s 


I 

j 


1 

1 


'i 

i 
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NASTRAN  DATA  DECK 


If  xj  Is  a velocity  (Iij),  then  It  Is  determined  from  the  relation 


uJ,t 


V-l-Hiiia 

At 


where  At  Is  the  time  Increment  and  and  are  the  displacements  at 

time  t and  at  the  previous  time  step  respectively. 
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BULK  DATA  DECK 


Input  Data  Card  N0LIN2  Nonlinear  Transient  Response  Dynamic  Load 

Description:  Defines  nonlinear  transient  forcing  functions  of  the  form 

P^t)  ■ S *j(t)yk(t) 

where  Xj  and  yk  are  either  displacements  (u^.u^)  or  velocities  (Uj,uk). 
Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

N0LIN2 

SID 

GI 

Cl 

1 s 

GJ 

CJ 

GK 

CK 

N0LIN2 

14 

2 

1 

1 2.9 

2 

1 

2 

U 

Field 


Contents 


SID 

GI 

Cl 

S 


Nonlinear  load  set  Identification  number  (Integer  > 0) 

Grid  or  scalar  or  extra  point  Identification  number  at  which  nonlinear  load 
Is  to  be  applied  (Integer  > 0) 

Component  number  if  GI  Is  a grid  point  (0  < Integer  < 6);  blank  or  zero  If  GI 
Is  a scalar  or  extra  point 

Scale  factor  (Real) 


GJ 

CJ 

GK 


Grid  or  scalar  or  extra  point  identification  number  (Integer  > 0) 

Component  number  If  GJ  Is  a grid  point  (0  < Integer  £ 6;  11  < Integer  < 16); 
blank  or  zero  or  10  If  GJ  Is  a scalar  or  extra  point  (See  Remark  4 below) 

Grid  or  scalar  or  extra  point  identification  number  (Integer  > 0) 


CK 


Component  number  if  GK  Is  a grid  point  (0  < Integer  <6;  11  < Integer  < 16); 
blank  or  zero  or  10  If  GK  Is  a scalar  or  extra  point~(See  Remark  4 below) 


Remarks:  1.  Nonlinear  loads  must  be  selected  In  the  Case  Control  Deck  (N0NLINEAR*SID)  to  be 

used  by  NASTRAN. 

2.  Nonlinear  loads  may  not  be  referenced  on  a DLfJAD  card. 

3.  All  coordinates  referenced  on  N0LIN2  cards  must  be  members  of  the  solution  set. 

This  means  the  ua  set  for  modal  formulation  and  the  u . * u.  + u.  set  for  direct 
formulation.  e a e a 


4.  The  permissible  values  for  the  component  number  CJ  or  CK  are  given  In  the 
fol lowing  table : 


xT°F7r — 

Grid  point 

Scalar  or  extra  point 

Displacement  (u^  or  u^) 

1 <_  Integer  <•  6 

0 or  blank 

Velocity  (u.  or  u.) 

— - J..  - K 

11  < Integer  < 16 

10 

Note  that  velocity  components  are  represented  by  integers  ten  greater  than  the 
corresponding  displacement  components. 
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N0LIN2  (Cont.) 


5.  If  Xj  or  yk  Is  a velocity  (iij  or  ) . then  It  Is  determined  from  the  relatl 


on 


“J.t 


At 


or  u, 


k.t 


uk.t  ' uk.t-l 
At 


where  At  Is  the  time  Increment,  Uj>t  and  uktt  are  the  displacements  at  the  time  t 
and  Uj  t_i  and  uk  tl  are  the  displacements  at  the  previous  time  step. 

6.  Xj  and  yk  need  not  both  represent  displacements  or  velocities.  One  of  them  may 
be  a displacement  and  the  other  may  be  a velocity. 
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BULK  OATA  DECK 


Input  Oata  Card  N0L1N3  Nonlinear  Transient  Response  Dynamic  Load 

Description:  Defines  nonlinear  transient  forcing  functions  of  the  form 

| S< Xj ( t) )A,  Xj(t)  > 0 

p<(t>  “ ) 

( 0 Xj(t)<0 

where  Is  either  a displacement  (u^)  or  a velocity  (uj). 

Format  and  Example: 


* 


J 2 3 4 5 6 7 8 _ 9 10 


N0LIN3 

SID 

GI 

Cl 

S 

GJ 

CJ 

n 

x! 

N0LIN3 

4 

102 

-6.1 

2 

5 

Bn 

Field 


Contents 


SID 

GI 

Cl 

S 

GJ 

CJ 

A 


Nonlinear  load  set  Identification  number  (Integer  > 0) 

Grid  or  scalar  or  extra  point  Identification  number  at  which  nonlinear  load 
is  to  be  applied  (Integer  > 0} 

Component  number  If  GI  Is  a grid  point  (0  < Integer  < 6);  blank  or  zero  If  GI 
Is  a scalar  or  extra  point 

Scale  factor  (Real) 

Grid  or  scalar  or  extra  point  Identification  number  (Integer  '•  0) 

Component  number  if  GJ  is  a qrld  point  (0  Integer  _<  6;  11  £ Integer  £ 16); 
blank  or  zero  or  10  If  GJ  is  a scalar  or  extra  point  (See  Remark  4 below) 

Amplification  factor  (Real) 


Remarks: 


1.  Nonlinear  loads  must  be  selected  in  the  Case  Control  Deck  (N0NLINEAR=SID)  to  be 
used  by  NASTRAN. 

2.  Nonlinear  loads  may  not  be  referenced  on  a DL0AD  card. 

3.  All  coordinates  referenced  on  N0LIN3  cards  must  be  members  of  the  solution  set. 
This  means  the  u set  for  modal  formulation  and  the  * u0  + ufl  set  for  direct 
formulation.  e 

4.  The  permissible  values  for  the  component  number  CJ  are  given  in  the  following 
table: 


53 

Grid  point 

Scalar  or  extra  point 

Displacement  (u^) 

1 <_  Integer  < 6 

0 or  blank 

Velocity  (u^) 

11  _<  Integer  < 16 

10 

Note  that  velocity  components  are  represented  by  integers  ten  greater  than  the 
corresponding  displacement  components. 
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5.  If  Xj  Is  a velocity  (itj),  then  it  Is  determined  from  the  relation 


JJ,t 


At 


Axhl 


where  At  Is  the  time  Increment  and  Uj  ^ and  ^ ( are  the  displacements  at  time  t 
and  at  the  previous  time  step  respectively. 


2.4-174  (12/31/77) 


Input  Data  Card  N8LIN4 


Nonlinear  Tranilent  Response  Dynamic  Uad 


Description:  Defines  nonlinear  transient  forcing  functions  of  the  form 


P^t) 


-S(-Xj(t)r  . *j(t)  < 0 

0 , Xj  ( t ) > 0 


where  Xj  Is  either  a displacement  (Uj)  or  a velocity  (Cij ) . 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

N0LIN4 

SID 

61 

Cl 

FT 

1 W 

CJ 

Li 

N011N4 

2 

4 

6 

1 2-3 

1 101 

I 

Field 

Contents 

SID 

Nonlinear  load  set  identification  number  (Integer  > 0) 

GI 

Grid  or  scalar  or  extra  point  Identification  nuntoer  at  which  nonlinear  load 
Is  to  be  applied  (Integer  > 0) 

Cl 

Conponent  number  if  GI  Is  a grid  poini  (0  < Integer^  6);  blank  or  zero 
Is  a scalar  or  extra  point 

If  GI 

S 

Scale  factor  (Real) 

GJ 

Grid  or  scalar  or  extra  point  identification  number  (Integer  > 0) 

CJ 

Component  nunter  If  GJ  is  a grid  point  (0  < Integer  < 6;  11  * Integer  * 16); 
blank  nr  zero  or  10  If  GJ  Is  a scalar  or  extra  point  (See  Remark  4 below) 

A 

Amplification  factor  (Real) 

Remarks:  1.  Nonlinear  loads  must  be  selected  In  the  Case  Control  Deck  (N0NL INEAR-S1D)  to  be 

used  by  N AST  RAN. 

2.  Nonlinear  loads  may  not  be  referenced  on  a DL0AD  card. 

3.  All  coordinates  referenced  on  N0L IN4  cards  must  e members  of  the  solution  set. 
Th<s  means  the  ug  set  for  modal  formulation  and  the  • ug  + u#  set  for  direct 
formulation. 

4.  The  permissible  values  for  the  component  number  CJ  are  given  In  the  following 
table: 




Grid  point 

Scalar  or  extra  point 

Displacement  (u,) 

1 < Integer  < 6 

0 or  blank 

Velocity  (uj) 

11  ' Integer  < 16 

10 

Note  that  velocity  components  are  represented  by  Integers  ten  greater  than  the 
corresponding  displacement  components. 
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If  Xj  Is  a velocity  (uj),  then  it  Is  determined  from  th*  relation 


“J.t 


uJ.t  * uJ.t-1 
At 


where  At  Is  the  tine  Increment  and  and  are  the  displacements  at 

time  t and  at  the  previous  time  step  respectively. 


2.4-176  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  0MIT1 


Omitted  Coordinates 


Oescriotion:  Defines  coordinates  (degrees  of  freedom)  that  the  user  desires  to  omit  from  the 
problem  through  matrix  partitioning.  Used  to  reduce  the  number  of  independent  degrees  of  freedom. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

0MIT1 

C 

G 

G 

c 

G 

G 

G 

G 

abc 

0MIT1 

3 

2 

1 

3 

JO 

9 

6 

5 

ABC 

+bc 

G 

G 

G 

mmm 

+BC 

7 

8 

A1 ternate 

Form 

-etc.- 

0MIT1 

c 

ID1 

warn 

x 

x: 

0MIT1 

0 

17 

THRU 

1Q2 



Field  Contents 

C Component  number  (Any  unique  combination  of  the  digits  1-6  (with  no  imbedded 

blanks)  when  point  identification  numbers  are  grid  points;  must  be  null  or 
zero  if  point  identification  numbers  are  scalar  points) 

G.ID1.ID2  Grid  or  scalar  point  identification  number  (Integer  > 0;  ID1  < ID2) 


Remarks:  1.  A coordinate  referenced  on  this  card  may  not  appear  as  a dependent  coordinate  in  a 
multi-point  constraint  relation  (MPC  cardFor  as  a degree  of  freedom  on  a rigid 
element  (CRIGD1,  CRIGD2,  CRIGD3,  CRIGDR),  nor  may  it  be  referenced  on  a SPC,  SPC1, 
0MIT,  ASET,  ASET1,  or  SUP0RT  card  or  on  a GRID  card  as  permanent  single-point 
constraints. 

2.  If  the  alternate  form  is  used,  alj.  of  the  grid  (or  scalar)  points  ID!  thru  ID2 
are  assumed. 

3.  ASET  or  0MIT  data  are  not  recommended  for  use  In  heat  transfer  analysis  with 
radiation  effects. 
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Input  Data  Card  PAERgl  Aerodynamic  Panel  Property 

Description:  Gives  associated  bodies  for  the  panels  In  the  Doublet-Lattice  method. 


Format  and  Example: 


10 


1 

PAERgl 

PAER01 


PIP 

1 


Bl_ 

3 


B2 


B3 


B4 


B5 


B6 


Field 


Contents 


Property  Identification  number  (referenced  by  CAER01)  (Unique  Integer  > 0). 
ID  of  associated  body  (Integer  > 0 or  blank). 


Remarks:  1.  The  associated  body  must  be  in  the  same  aerodynamic  group  (IGID). 

2.  If  there  are  no  bodies,  the  card  is  still  required. 
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f 


PARAM  (Cont.) 

k.  MAXIT  - optional  in  nonlinear  static  HEAT  transfer  analysis  (rigid  format  3). 

TFe  Tnteger  value  of  this  parameter  limits  the  maximum  number  of  iterations. 

The  default  value  is  4 iterations. 

l.  EPSHT  - optional  in  nonlinear  static  HEAT  transfer  analysis  (rigid  format  3). 

The  real  value  of  this  parameter  is  used  to  test  the  convergence  of  the  nonlinear 
heat  transfer  solution  (see  Section  8.4.1  of  the  Theoretical  Manual).  The 
default  value  is  .001. 

m.  TABS  - optional  in  nonlinear  static  (rigid  format  3)  and  transient  (rigid  format 
9JHEAT  transfer  analysis.  The  real  value  of  this  parameter  is  the  absolute 
reference  temperature.  The  default  value  is  0.0. 

n.  SIGMA  - optional  in  nonlinear  static  (rigid  format  3)  and  transient  (rigid  format 
97HEAT  transfer  analysis.  The  real  value  of  this  parameter  is  the  Stefan- 
Boltzman  constant.  The  default  value  is  0.0. 

o.  BETA  - optional  in  transient  HEAT  transfer  analysis  (rigid  format  9).  The  real 
value  of  this  parameter  is  used  as  a factor  in  the  integration  algorithm 

(see  Section  8.4.2  of  the  Theoretical  Manual).  The  default  value  is  0.55. 

p.  RADIIN  - optional  in  transient  HEAT  transfer  analysis  (rigid  format  9).  A 
posTtTve  integer  value  of  this  parameter  causes  some  of  the  radiation  effects 
to  be  linearized  (see  Equation  2,  Section  8.4.2  of  the  Theoretical  Manual). 

The  default  value  is  -1. 

q.  BETAD  - optional  in  static  analysis  with  differential  stiffness  (rigid  format  4), 
The  integer  value  of  this  parameter  is  the  number  of  iterations  allowed  for 
computing  the  load  correction  in  the  inner  (load)  loop  before  shifting  to  the 
outer  (stiffness)  loop  which  adjusts  the  differential  stiffness.  The  default 
value  is  4 iterations. 

r.  NT  - optional  in  static  analysis  with  differential  stiffness  (rigid  format  4). 

The  inteqer  value  of  this  parameter  limits  the  cumulative  number  of  iterations 
in  both  loops.  The  default  value  is  10  iterations. 


s.  EPS  10  - optional  in  static  analysis  with  differential  stiffness  (riqid  format  4). 
The  real  value  of  this  parameter  is  used  to  testthe  convergence  of  iterated 
differential  stiffness.  The  default  value  is  10"®. 

t.  CTYPE^  - required  in  cyclic  symmetry  analysis  (rigid  formats  14  and  151.  The 
BCD  value  of  this  parameter  defines  the  type  of  cyclic  symmetry  as  fellows: 

(1)  R0T  - rotational  symmetry 

(2)  DRL  - dihedral  symmetry,  using  right  and  left  halves 

(3)  DSA  - dihedral  symmetry,  using  symmetric  and  antisymmetric 
components 

u.  NSEGS  - required  in  cyclic  symmetry  analysis  (rigid  formats  14  and  15).  The 
integer  value  of  this  parameter  is  the  number  of  identical  segments  in  the 

structural  model. 

v.  NL0AD  - optional  in  static  analysis  with  cyclic  symmetry  (rigid  format  14). 

The  inteqer  value  of  this  parameter  is  the  number  of  static  loading  conditions. 
The  default  value  is  1 . 

w.  CYC  1 0 - optional  in  static  analysis  with  cyclic  symmetry  (rigid  format  14). 

The  integer  value  of  this  parameter  specifies  the  form  of  the  input  and  output 
data.  A value  of  +1  is  used  to  specify  physical  segment  representation,  and 

a value  of  -1  for  cyclic  transform  representation.  The  default  value  is  +1. 

x.  CYC SEQ  - optional  in  cyclic  symmetry  analysis  (rigid  formats  14  and  15).  The 
integer  value  of  this  parameter  specifies  the  procedure  for  sequencing  the 
equations  in  the  solution  set.  A value  of  H specifies  that  all  cosine  terms 
should  be  sequenced  before  ail  sine  terms,  and  a value  of  -1  for  alternating 
the  cosine  and  sine  terms.  The  default  value  is  -1. 
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PARAM  (Cont.) 


y.  KMAX  - optional  In  static  analysis  with  cyclic  symmetry  (rigid  format  14).  The 
Integer  value  of  this  parameter  specifies  the  maximum  value  of  the  harmonic 
index.  The  default  value  is  ALL  which  is  NSEGS/2  for  NSEGS  even  and  (NSEGS-1 )/2 
for  NSEGS  odd. 

z.  KINDEX  - required  in  normal  modes  with  cyclic  symmetry  (rigid  format  15).  The 
integer  value  of  this  parameter  specifies  a single  value  of  the  harmonic  index. 

aa.  NflDJE  - optional  in  AER0  rigid  formats.  A positive  Integer  of  this  parameter 
inidcates  user  supplied  downwash  matrices  due  to  extra  points  are  to  be  read 
from  tape  via  the  INPUTT2  module  in  the  rigid  format.  The  default  value  is  -1. 

ab.  PI,  P2,  and  P3  - required  in  AERjJ  rigid  formats  when  using  N0DJE  parameter.  See 
Section  5.5  for  tape  operation  parameters  required  by  INPUTT 2 module.  The 
defaults  for  PI,  P2,  and  P3  are  -1,11,  and  XXXXXXXX,  respectively. 

ac.  VREF  - optional  in  modal  flutter  analysis  (rigid  format  10).  Velocities  are 
divided  by  the  real  value  of  this  parameter  to  convert  units  or  to  compute  flutter 
indices.  The  default  value  Is  1.0. 

ad.  PRINT  - optional  in  modal  flutter  analysis  (rigid  format  10).  The  BCD  value,  N0» 
of  this  parameter  will  suppress  the  automatic  printing  of  the  flutter  summary  for 
the  K method.  The  default  vlaue  is  YES. 

ae.  ISTART  - optional  in  direct  and  modal  transient  response  (rigid  formats  9 and 
12).  A positive  value  of  this  parameter  will  cause  the  second  (or  alternate) 
starting  method  to  be  used  (see  Section  11.3  of  the  Theoretic;  1 Manual).  The 
alternate  starting  method  is  recommended  when  initial  accele. ations  are  signifi- 
cant and  when  the  mass  matrix  is  non-singular.  The  default  value  is  -1  and  will 
cause  the  fir't  starting  method  to  be  used. 

af.  KDAMP  - optional  in  AER0  rigid  formats.  An  integer  value  of  -1  causes  modal 
damping  terms  to  be  put  into  the  complex  stiffness  matrix  for  structural  damping. 
The  default  is  +1 . 

ag.  6USTAER0  - optional  in  AER0  rigid  formats.  An  integer  value  of  -1  causes  gust 
loads  to  be  computed.  The  default  is  +1. 

ah.  IFTM  - optional  in  aeroelastic  response  (rigid  format  11).  The  value  of  this 
parameter  selects  the  method  fo»-  the  integration  of  the  Inverse  Fourier  Transform. 
The  integer  value  0 specifies  a rectangular  fit;  1 specifies  a trapezoidal  fit; 
and  2 specifies  a cubic  spline  fit  to  obtain  solutions  versus  time  for  which  aero- 
dynamic forces  are  functions  of  frequency.  The  default  value  is  0. 

ai.  MACH  - optional  in  AER0  rigid  formats.  The  real  value  of  this  parameter  selects 
the  closest  Mach  numbers  to  be  used  to  compute  aerodynamic  matrices.  The  default 
is  0.0. 

aj.  Q-  required  in  aeroelastic  response  (rigid  format  i 1 ) . The  real  value  of  this 
parameter  defines  the  dynamic  pressure. 
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Input  Data  Card  PBAR 


Simple  Beam  Property 


Description:  Defines  the  properties  of  a simple  beam  (bar)  which  Is  used  to  create  bar  elements 
via  the  CBAR  card. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


PBAR 

PID 

MID 

A 

11 

12 

J 

NSM 

x 

abc 

PBAR 

39 

0 

2.9 

5.97 

123 

+bc 

Cl 

02 

Dl 

D2 

El 

E2 

FI 

F2 

def 

+23 

2.0 

4.0 

+ef 

Kl 

K2 

112 

Field 


Contents 


PID 

MID 

A 

II,  12,  112 
J 

NSM 
Kl,  K2 

Ci , Di , Ei , Fi 


Property  identification  number  (Integer  > 0) 
Material  identification  number  (Integer  > 0) 
Area  of  bar  cross-section  (Real) 

Area  moments  of  Inertia  (Real,  i I^) 

Torsional  constant  (Real ) 

Nonstructural  mass  per  unit  length  (Real) 
Area  factor  for  shear  (Real) 

Stress  recovery  coefficients  (Real) 


Remarks : 1.  For  structural  problems,  PBAR  cards  may  only  reference  MAT1  material  cards. 

2.  See  Section  1.3.2  for  a discussion  of  bar  element  geometry. 

3.  For  heat  transfer  problems,  PBAR  cards  may  only  reference  MAT4  or  MAT5 
material  cards. 

4.  The  quantities,  Kl  and  K2,  are  expressed  as  the  relative  amounts  (f>.0  to  1.0)  of  the 
total  cross-sectional  area  contributing  to  the  transverse  shear  stiffnesses  ( KAG) 

in  the  direction  of  the  twc  principal  axes.  These  quantities  are  ignored  If  112  is 
non-zero. 


2.4-185  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  PI  HEX  Isoparametric  Hexahedron  Property 

Description:  Oeflnes  the  properties  of  an  Isoparametric  solid  element.  Including  a material 
reference  and  the  number  of  integration  points.  Referenced  by  the  C1HEX1,  CIHEX2,  and  CIHEX3 
cards. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PIHEX 

PID 

MID 

CID 

NIP 

AR 

ALFA 

BETA 

PIHEX. 

15 

3 

3 

5.0 

Field  Contents 

PID  Property  Identification  number  (Integer  > 0) 

MID  Material  Identification  number  (Integer  > 0) 

CID  Identification  number  of  the  coordinate  system  In  which  the  material  referenced 

by  MID  Is  defined  (Integer  z 0 or  blank) 

NIP  Number  of  integration  points  along  each  edge  of  the  element  (Integer  = 2,  3,  4 

or  blank) 

AR  Maximum  aspect  ratio  (ratio  of  longest  to  shortest  edge)  of  the  element 

(Real  > 1 .0  or  blank) 

ALFA  Maximum  angle  in  degrees  between  the  normals  of  two  subtrlanales  comorlsinq 

a quadrilateral  face  (Real,  0.0  £ ALFA  £ 180.0,  or  blank) 

BE! A Maximum  angle  in  degrees  between  the  vector  connecting  a corner  point  to  an 

adjacent  midside  point  and  the  vector  connecting  that  midside  point  and  the 
other  midside  or  corner  point  (Real,  0.0  < BETA  < 180.0,  or  blank) 


Examples  of  Field  Definitions: 


Example  of  ALFA 


Example  of  BETA 


2.4-1 92c  (12/31/74) 


NASTRAN  DATA  DECK 
PI  HEX  (Cent.) 

Remarks:  1.  All  PIHEX  cards  must  nave  unique  Identification  numbers. 

2.  C1D  is  not  used  for  isotropic  materials. 


3.  The  default  for  CID  is  the  basic  coordinate  system. 

A.  The  default  for  NIP  is  2 for  IHEX1  and  3 for  IHEX  2 and  IHEX3. 

5.  AR,  ALFA,  and  BETA  are  used  for  checking  the  geometry  of  the  element.  The  defaults 
are: 


AR 

ALFA 

(degrees) 

BETA 

(degrees) 

Uh'EXl 

5.0 

45.0 

-- 

CIHEX2 

10.9 

45.0 

45.0 

CIHEX3 

15.0 

45.0 

45.0 

6.  Presently,  anisotropic  materials  are  not  supported. 


2.4-192d  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  PLIMIT  Property  Optimization  Limits 

Description:  Defines  the  maximum  and  minimum  limits  for  ratio  of  new  property  to  original 
property. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PLIMIT 

ELTYP 

KMIN 

KMAX 

PID1 

P1D2 

PID3 

PID4 

PID5 

♦abc 

PLIMIT 

R0D 

.01 

1.5 

1 

3 

5 

4 

2 

+ABC 

+bc 

PID6 

-etc.- 

+BC 

-etc.- 

Alternate  form: 


PLIMIT 

ELTYP 

KMIN 

KMAX 

pirn 

"THRU" 

PID1 

PLIMIT 

ALL 

,001 

0.05 

30 

"THRU" 

36 

Field  Contents 

ELTYF  One  of  the  following  element  types:  R0O , TUBE,  BAR,  TRMEM,  QDMEM,  TRPLT,  QDPLT, 

TRBSC,  TRIA1,  QUAD1 , TRIA2 , QUADt , SHEAR,  or  ALL  or  blank. 

KMIN  Minimum  property  ratio  (Real  > 0.0  or  blank) 

KMAX  Maximum  property  ratio  (Real  > KMIN  or  - 0.0  or  blank) 

PIDn  List  of  property  identification  numbers  associated  with  KMIN  and/or  KMAX 

(Integer  > 0) 


Remarks : 1.  This  card  is  not  required  (Default  KMIN  - KMAX  = 0.0  for  ALL  elements). 

2,  All  PID  values  must  be  unique  for  each  element  type. 

3.  All  elements  with  the  same  property  identification  number  in  the  output  stress  data 
block,  02S1 , have  these  limits  applied  if  ALL  is  specified. 

4.  Property  entries  optimized  depend  on  the  element  type  and  material  stress  limits. 
Only  nonzero  properties  with  nonzero  stress  limits  are  optimized, 

5,  If  KMAX  = 0,0,  no  limit  is  placed  on  the  maximum  change. 

6.  If  ELTYP  is  blank,  AlL  is  assumed. 

7,  One  of  KMIN  or  KMAX  i, j ,•  b°  nlank  but  not  both. 


2 .4-1 94a  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  PB INTAX  Axl symmetric  Point 

Description:  Defines  the  location  of  a point  on  an  axlsymmetric  ring  at  which  loads  may  be 
appTTidvTa  the  F0RCE,  F0RCEAX,  M0MENT  or  M0MAX  cards  and  at  which  displacements  may  be  reouested. 


Format  and  Example: 


1 

N INTAX 


ID 


RID 


PHI 


P0INTAX 


30.0 


Field 

ID 

RID 

PHI 


Contents 

Point  Identification  number  (Unique  Integer  - 0) 
Identification  mwber  of  a RINGAX  card  (Integer  > 0) 
Azimuthal  angle  In  degrees  (Real) 


Remarks : 1.  This  card  Is  allowed  if  and  only  If  an  AXIC  card  is  also  present. 

2 P0INTAX  Identification  numbers  must  be  unique  with  respect  to  all  other  P0INTAX, 
RINGAX,  and  SECTAX  identification  numbers. 

3.  These  points  are  not  subject  to  constraints  via  MPCAX,  SPCAX,  or  0MITAX  card. 

4.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 

5.  For  a discussion  of  the  exisymmetrlc  solid  problem,  see  Section  5.11  of  the  Theo- 
retical Manual. 


2.4-203  (12/31/77) 


I 


Input  Data  Card  PTRIM6 


BULK  DATA  DECK 

Linear  Strain  Triangular  Merit  rant  Property 


Description:  Defines  the  properties  of  a linear  strain  triangular  merit rane  element.  Referenced  by 
wrt'lnsr card.  No  bending  properties  ere  Included. 


Format  and  Example: 


PTRIM6 


PTRIM6 


Tl,  T3,  TS 


Property  Identification  number  (Integer  > 0) 

Material  Identification  number  (Integer  > 0) 

Membrane  thicknesses  at  the  vertices  of  the  element  (Real) 
Nonstructural  mass  per  unit  area  (Real) 


Remarks:  1.  All  PTRIM6  cards  must  have  unique  property  Identification  nunters 

2.  PTRIM6  cards  may  only  reference  MAT1  or  MAT2  cards. 

3.  In  general,  the  thickness  varies  linearly  over  the  triangle.  If  T3  or  T5  Is 
specified  0.0  or  blank,  It  will  be  set  equal  to  Tl. 


2.4-226a  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  PTRSHL 


Higher  Order  Triangular  Shell  Element  Property 


Description:  Defines  the  membrane  bending  and  transverse  shear  properties  of  a higher  order 
triangular  shell  element.  Referenced  by  the  CTRSHL  card. 


Format  and  Example: 

1 2 3 


10 


PTRSHL 

PID 

MIDI 

Tl 

T3 

T5 

MI  02 

11 

13 

abc 

PTRSHL 

10 

20 

3.0 

6.0 

4.0 

30 

2.25 

18.0 

PQR 

♦be 

15 

MI  03 

TS1 

TS3 

TS5 

NSM 

Z11 

Z21 

def 

+QR 

5.33 

40 

2.5 

5.0 

3.5 

50.0 

1.5 

-1.5 

sfu 

+ef 

Z13 

Z23 

Z15 

Z25 

+TU 

3.0 

-3.0 

2.0 

-2.0 

Field 

PID 

MIDI 

Tl,  T3,  T5 
MID2 

n,  13.  is 
MID3 

TS1,  TS3,  TS5 


NSM 

211.  Z21 , Z13. 
Z23,  Z15,  Z25 


Contents 

Property  identification  number  (Integer  > 0) 

Material  Identification  number  for  membrane  (Integer  > 0) 

Thickness  at  vertices  1,  3,  and  3 of  the  element,  respectively  (Real  > 0.0) 

Material  identification  number  for  bending  (Integer  > 0) 

Area  moments  of  inertia  per  unit  width  at  the  vertices  1,  3.  and  E of  the 
of  the  element,  respectively  (Real  >_  0.0) 

Material  Identification  number  for  transverse  shear  (Integer  >0) 

Transverse  shear  thickness  at  the  vertices  1,  3,  and  5 of  the  element, 
respectively  (Real  > 0.0) 

Nonstructural  mass  per  unit  area  (Real) 

Fiber  distances  for  stress  computation  at  grid  points  Gl,  G3,  and  G5 
respectively,  positive  according  to  the  right-hand  sequence  defined  on 
the  CTRSHL  card  (Real  > 0.0) 


Remarks : 1. 

2. 

3. 

4. 

5. 

6. 


7. 


All  PTRSHL  cards  must  have  unique  property  Identification  numbers. 

If  T3  or  T5  are  equal  to  0.0  or  blank,  they  will  be  set  equal  to  Tl. 

If  13  or  IE  are  equal  to  0.0  or  blank,  they  will  be  set  equal  II. 

If  TS3  or  TS5  are  equal  to  0.0  or  blank,  they  will  be  set  equal  to  TS1. 

If  TS1  Is  0.0  or  blank,  the  element  Is  assumed  to  be  rigid  in  transverse  shear. 

The  stresses  at  the  centroid  will  be  computed  at  the  top  and  bottom  fibers. 

The  stresses  at  Gl,  03.  and  r,5  will  be  comouted  at  the  locations  defined  on 
the  property  card  (If  given). 

Both  continuation  cards  are  required,  even  If  blank. 


2.4-226C  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  PTRPLT1  Triangular  Plata  Property 

Descrlotlon:  Defines  the  bendlnq  properties  of  a higher  order  triangular  plate  element.  Refer- 
ence'a  Fy~tRe  CTRPLT1  card.  No  mentrane  properties  are  Included. 


Format  and  Example: 


PTRPLT1 

PID 

MIDI 

Rl 

(13 

R5 

HID2 

TS1 

TS3 

abc  j 

PTRPLT1 

15 

25 

20.0 

30.0 

40.0 

35 

Ml 

♦be 

TS5 

NSM 

Zll 

Z21 

Z13 

Z23 

Z15 

Z25 

1.0 

9.0 

1.5 

-1.5 

2.0 

-2.0 

♦2.5 

-2.5 

Field  Contents 

PID  Property  Identification  number  (Integer  > 0) 

MIDI  Material  Identification  number  for  bending  (Inteqer  > 0) 

Rl,  R3,  R5  Area  moment  of  Inertia  per  unit  width  at  the  grid  points  G1 , G3,  and  G5 
respectively  (Real  >0.0)  ; 

Rl  - T 1 3/ 1 2 . R3  ■ T33/12.  R5  - Tg3/12  where  T,,  T3,  and  Tg  are  the 


MI  02 

TS1 , TS3,  TSS 
NSM 

Zll,  Z21,  Z13 
Z23.  715,  Z25 


thicknesses  of  the  element  at  the  vertices,  respectively 
Material  Identification  number  for  transverse  shear  (Integer  > 0) 

Transvere  shear  thicknesses  at  the  grid  points  Gl,  G3,  and  G5,  respectively  (Real) 
Nonstructural  mass  per  unit  area  (Real) 

Fiber  distances  for  stress  computation  at  grid  points  Gl,  G3,  and  G5,  respectively; 
positive  according  to  the  rlqht-hand  sequence  defined  on  the  CTRPLT1  card  (Real) 


Remarks:  1.  All  PTRPLT1  cards  must  have  unique  property  Identification  numbers. 

2.  If  TS1  Is  zero,  the  element  Is  assumed  to  be  rigid  in  transverse  shear. 

3.  If  TS3  or  TS5  is  0.0  or  blank,  it  will  be  set  equal  to  TS1. 

4.  If  13  or  15  Is  0.0  or  blank.  It  will  be  set  equal  to  II. 

5.  The  stresses  at  the  centroid  will  be  computed  at  the  top  and  bottom  fibers.  The 
stresses  at  01,  03  and  G5  will  be  computed  at  the  locations  defined  on  the  property 
card  (If  given). 

6.  The  continuation  card  Is  required,  even  If  blank. 


2.4-230a  (12/31/77) 


Input  Data  Card  PV1SC 


BULK  DATA  DECK 
Viscous  Clamant  Proparty 


Description:  Daflnas  tha  viscous  propartlas  of  a one-dimensional  vlscoua  element  which  Is  usad 
to  create  viscous  elements  by  naans  of  tha  CVISC  card. 


Format  and  Example: 


PVISC 

PID 

Cl 

C2 

PID 

Cl 

C2 

>VISC 

3 

6.2 

3.94 

L_ 

10 


Field 

PID 
Cl,  C2 


Contents 

Proparty  idantlfl cation  number  (Integer  > 0) 

Viscous  coefficients  for  extension  and  rotation  (Real) 


Remarks:  1.  Used  for  both  extensions!  and  rotational  viscous  elements. 

2.  Has  waning  for  dynamics  problems  only, 

3.  Vlscou:  propartlas  are  material  Independent;  In  particular,  they  are  temperature* 
Independent. 

4.  One  or  two  viscous  element  propartlas  may  be  defined  on  a single  card. 

5.  Usad  only  for  direct  formulation  of  dynamic  analyses. 


BULK  DATA  DECK 


I 

Input  Data  Card  Q8DY1  Boundary  Heat  Flux  Load 

Description:  Defines  a uniform  heat  flux  Into  HBDY  elements. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

QB0Y1 

SID 

00 

EID1 

EID2 

EID3 

EID4 

EID5 

EID6 

abc 

QBDY1 

109 

1.-5 

721 

ABC 

+DC 

EID7 

-etc.- 

def 

+BC 



Alternate  Form 

QE0Y1 

SID 

QO 

EID1 

"THRU*1 

EID2 

>< 

XT 

QBDY1 

109 

1.-5 

721 

THRU 

750 

-etc.- 


Field 


Contents 


SID  Load  set  Identification  number  (Integer  > 0) 

QO  Heat  flux  Into  element  {Real} 

E’.Di  HBDY  elements  (Integer  > 0 or  BCD  "THRU";  EID1  <EIP2) 


Remarks:  1.  QBDY1  cards  must  be  selected  in  Case  Control  ( L0AD  * SID)  to  be  used  in  statics. 

The  power  contributed  Into  an  element  via  this  card  is  given  by  the  equation: 

P^n  * [{Effective  area)*QO+A]*F(t-t)  , 


where  effective  area  is  taken  from  PHBDY  cards  and  A is  taken  from  DAREA  card. 

2.  QBDY1  cards  must  be  referenced  on  a T10AD  card  for  use  <n  transient.  The  power  con- 
tributed into  an  element  via  this  card  is  given  by  the  equation: 

P1n(t)  * [(Effective  area)*Q0*F(t-! ) , 

where  the  function  of  time,  F { t - ; ) , is  specified  on  a TL0AD1  or  TL0AQ2  card. 

3.  QO  is  positive  for  heat  input. 

4.  If  a sequential  list  of  elements  is  desired,  the  alternate  form  may  be  used  but  no 
subsequent  data  is  allowed  with  this  option. 


IL:. 


?.4  - 236a  (12/31/77) 


BULK  OATA  DECK 


Input  Data  Card  QBDV2  Boundary  Heat  Flux  Load 

Descri ptlon:  Defines  grid  point  heat  flux  Into  an  HBDY  element. 


Field  Contents 

SID  Load  set  identification  number  (Integer  > 0) 

EID  Identification  number  of  an  HBDY  element  (Integer  > 0) 

QOi  Heat  flux  at  the  ith  grid  point  on  the  referenced  HBDY  element  (Real  or  blank) 


Remarks : ].  QBDY2  cards  must  be  selected  in  Case  Control  (LjSAD  = SID)  to  be  used  in  statics. 

The  power  contributed  into  each  point,  1,  on  an  element  via  this  card  is  given  by 

P . = AREAt •Q0i . 

2.  QBDY2  cards  must  be  referenced  on  a TL0AD  card  for  use  in  transient.  All  connected 
grid  points  will  have  the  same  time  function,  but  may  have  individual  delays.  The 
power  contributed  into  each  point,  i,  or  an  element  via  this  card  is  given  by 

P.(t)  = AREA^  »Q0^  *F(t-t. ) , 

where  F(t-T^)  is  a function  of  time  specified  on  a TL0AD1  or  TL0AD2  card. 

3.  Q0.j  is  positive  for  heat  flux  input  to  the  element. 


2.4-236C  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  QVECT  Thermal  Vector  Flux  Load 


Descri ptlon:  Defines  thermal  vector  flux  from  a distant  source  Into  HBDY  elements. 


Format  and  Example: 


1 2 3456  789  10 


QVECT 

SID 

QO 

El 

E2 

E3 

EID1 

EID2 

EID3 

abc 

QVECT 

333 

1.-2 

-1.0 

wsm 

o 

o 

721 

722 

723 

ABC 

+bc 

EID4 

EID5 

-etc.- 

def 

+BC 

724 

-etc.- 


Field 

SID 

Q0 

E1,E2,E3 

EID1 


Contents 


Load  set  identification  number  (Integer  > 0) 

Magnitude  of  thermal  flux  vector  (Pc-al) 

Vector  components  (in  basic  coordinate  system)  of  the  thermal  vector  flux 
(Real  or  Integer  > 0).  The  total  flux  is  given  by  Q = Q0{E1,E2,E3} 

Element  identification  numbers  of  HBDY  elements  irradiated  by  the  distant 
source  (Integer  > 0) 


Remarks : 1,  For  statics,  the  load  set  Is  selected  in  the  Case  Control  Deck  (L0AO  ■ SID).  The 

power  contributed  into  an  element  via  this  card  is  qlven  by 

Pin  - -aA(e*n)*Q0, 

where: 

a * absorbtivity 

A = area  of  HBDY  element 

§ = vector  of  real  numbers  El,  E2,  E3  of 

n = positive  normal  vector  of  element,  see  CHBDY  data  card  description 

(e-n)  = 0 if  the  vector  product  is  positive  (i.e.,  the  flux  is  coming  from 

behind  the  element) 

2.  For  transient  analysis,  the  load  set  (SID)  is  selected  by  a TLSJADi  card  which 
defines  a load  function  of  time.  The  power  contributed  into  the  element  via  this 
card  is  given  by 

P£(t)  - -oA(e(t)  *n)  *Q0>  F(t--r) , 


where : 


a, A,  and  n are  the  same  as  the  statics  case 

e(t)  = vector  of  three  functions  of  time,  which  may  be  given  on  TABLEDi 
data  cards.  If  El,  E2,  or  E3  is  an  integer,  it  is  the  table 
identification  number.  If  El,  E2,  or  E3  is  a real  number,  its 
value  is  used  directly;  if  Ei  is  blank,  its  value  is  zero. 

F(t-r)  is  a function  of  time  specified  or  referenced  by  the  parent  TL0AD1 
or  TL0AD2  card.  The  value  t is  calculated  for  each  loaded  point. 


2.4-236g  (12/31/77) 


NASTRAN  DATA  DECK 


QVECT  (Cont.) 


3.  If  the  referenced  HBDY  element  is  of  TYPE  = ELCYL,  the  power  input  is  an  exact 
integration  over  the  area  exposed  to  the  thermal  flux  vector. 

4.  If  the  referenced  H8DY  element  is  of  TYPE  = REV,  the  vector  should  be  parallel 
to  the  basic  z axis. 

5.  If  a sequential  list  of  elements  is  desired,  fields  7,  8,  and  9 may  specify  the 
first  element,  the  BCD  string  "THRU",  and  the  last  element.  No  subsequent  data 
is  allowed  with  this  option. 


2.4-236h  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  QV0L  Volume  Heat  Addition 

Description:  Defines  a rate  of  internal  heat  generation  in  an  element. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

QV0L 

SID 

QV 

EIDI 

EID2 

EID3 

EID4 

EID5 

EID6 

abc 

QV0L 

333 

mm i 

301 

302 

303 

317 

345 

416 

ABC 

+bc 

MMM, 

mmm 

def 

+BC 

RSI 

mm 

-etc.- 


Alternate  form 


Field 

SID 

QV 

EIDi 


Contents 

Load  set  identification  (Integer  > 0) 

Power  input  per  unit  volume  produced  by  a heat  conduction  element  (Real) 
A list  of  heat  conduction  elements  (Integer  > 0 or  BCD  "THRU";  EID1<EID2) 


Remarks:  1.  In  statics,  the  load  is  applied  with  the  case  control  request,  L0AD  = SID.  The 

equivalent  power  contributed  via  this  card  into  each  grid  point,  i,  connected  to  each 
element  listed,  is  given  by  ] 


Pi  = QV- V0Li 

where  V0L.  is  the  portion  of  the  volume  associated  with  point  i and  QV  is  positive 
for  heat  generation. 

2.  In  dynamics,  the  load  is  requested  by  reference  on  a TL0ADi  data  card.  The  equivalent 
power  contributed  via  this  card  into  each  grid  point  i,  connected  to  each  element 
listed,  is 


P.  = QV.V0LrF(t-Ti) 

where  V0L.  is  the  portion  of  the  volume  associated  with  point  i and  F(t-T.)  is  the 
function  if  time  defined  by  a TL0ADi  card.  t,.  is  the  delay  fo>  each  point  i. 

3.  If  a sequential  list  of  elements  is  desired,  the  alternate  form  may  be  used  but  no 
subsequent  data  is  allowed  with  this  option. 


2.4-2361  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  RADMTX  Radiation  Matrix 


Description:  Matrix  of  radiation  exchange  coefficients  (area  times  view  factor)  for  nonlinear 
heat  transfer  analysis. 


Format  and  Example: 


123  456789  10 


iSSB 

INDEX 

Fi.i 

Fi+l.i 

Fi+2.i 

FI +3,1 

Fi+4,i 

FU5.1 

Fi  +6 .1 

abc 

SiQH 

3 

0. 

9.3 

17.2 

16.1 

.1 

0. 

6.2 

ABC 

<-bc 

Fi+7,i 

-etc.- 

def 

fBC 

6.2 

-etc.- 

Field  Contents 


INDEX  The  column  number  of  the  matrix  (Integer  > 0) 

Fi+k ,i  The  matrix  values  (Real),  starting  on  the  diagonal,  continuing  down  the  column. 

A group  of  zero's  at  the  bottom  of  the  column  may  be  omitted.  A blank  field 
will  end  the  column,  which  disallows  imbedded  blank  fields. 


Remarks : 

1.  The  INDEX  numbers  go  from  1 thru  NA,  where  NA  is  the  number  of  radiating  areas. 

2.  The  radiation  exchange  coefficient  matrix  is  symmetric,  and  only  the  lower  triangle 
is  input.  Column  1 is  associated  with  the  HBDY  element  first  listed  on  the  RAPLST 
card,  Column  2 for  the  ne  t,  etc.  Null  columns  need  not  be  entered. 


NA 

Pi 

Qj 

Pi 

= total  i 

rradi ation 

into  element  i 

qj 

= radiosi 

ty  (per  unit  area)  at  j 

Fi,i 

= radiati 

on  matrix 

(units  of  area) 

4.  A column  may  only  be  specified  once. 

5.  An  element  identification  appearing  on  a RADLIST  card  that  is  not  defined  on  a RADMTX 
card  or  is  only  partially  defined,  will  cause  the  missing  terms  of  the  matrix  column 

to  be  filled  with  zeros.  This  implies  an  infinite  heat  sink  (radiation  loss)  is  present. 


2.4-236m  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  RF0RCE  Rotational  Force 


Description:  Oeflnes  a static  loading  condition  due  to  a centrifugal  force  field. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Irfbrce 

SID 

G 

CID 

A 

N1 

N2  1 

N3 

RF0RCE 

2 

5 

-6.4 

0.0 

0.0 

1.0 

Field 

SID 

G 

CID 

A 

N1 
N2 
N3 


Contents 

Load  set  identification  nunber  (Integer  > 0) 

Grid  point  Identification  mmber  (Integer  >.  0) 

Coordinate  system  defining  rotation  direction  (Integers  0 or  blank) 

Scale  factor  for  rotational  velocity  In  revolutions  per  unit  time  (Real) 

2 2 2 

Rectangular  components  of  rotation  direction  vector  (Real;  N1  + N2  + N3  > 0.0) 
The  vector  defined  will  act  at  point  G. 


Remarks:  1.  G = 0 means  the  basic  coordinate  system  origin. 

2.  CID  = 0 means  the  basic  coordinate  system. 

3.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be  used  by 
NASTRAN. 


4.  Rotational  force  sets  can  be  combined  with  other  static  loads  only  by  using  the 
LOAD  bulk  data  card. 

5.  The  load  vector  generated  by  this  card  can  be  printed  with  an  0L0AT  request  in  the 
Case  Control  Deck. 

6.  For  elements  with  lumped  mass,  the  centrifugal  acceleration  is  calculated  at  the 
center  of  the  lumped  mass.  Grid  point  offsets  of  the  mass  such  as  those  defined 
with  BAR  and  C0NM2  elements  are  taken  into  account. 

7.  For  elements  using  the  coupled  “consistent"  mass  option  (C0UPMASS)  or  those  with 
implicit  coupled  mass  matrices  such  as  IHEX1  and  TRIAAX  elements,  the  centrifugal 
accelerations  are  calculated  based  on  grid  point  locations.  This  acceleration 
vector  is  then  multiplied  by  the  mass  matrix  to  generate  loads.  Therefore,  for 
greater  accuracy,  elements  near  the  axis  of  rotation  should  be  kept  small  to  best 
represent  the  actual  acceleration  field. 

8.  When  applying  a rotational  force  to  an  axl symmetric  element,  G and  CID  must  be  0 or 
blank;  N1  and  N2  must  be  0.0. 


2.4-241  (12/31/77) 


BULK  DATA  DECK 


I 

■<  - Input  Data  Card  RINGAX  Axi symmetric  Ring 

Description:  Defines  a ring  for  a model  containing  CC0NEAX,  CTRAPAX  or  CTRIAAX  elements. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

RINGAX 

ID 

R 

Z 

X 

X 

PS 

X 

RINGAX 

3 

2.0 

-10.0 

162 

Field  Contents 

ID  Ring  identification  number  (1  < Integer  < 10®} 

R Ring  radius  (Real  > 0.0) 

Z Ring  axial  location  (Real) 

PS  Permanent  sinqle-point  constraints  (any  unique  combination  of  the  diqits 

1-6) 


Remarks : 1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2.  The  number  of  degrees  of  freedom  defined  is  (6-PS)*H  where  H is  the  harmonic 
count  and  PS  is  the  number  of  digits  in  field  8.  (See  AXIC  card.) 

3.  RINGAX  identification  numbers  must  be  unique  with  respect  to  all  other  P0INTAX, 
RINGAX  and  SECTAX  identification  numbers. 

4.  The  fourth  and  sixth  degrees  of  freedom  must  be  constrained  when  transverse  shear 
flexibility  is  not  included  for  the  conical  shell. 

5.  For  a discussion  of  the  conical  shell  problem  see  Section  5.9  of  the  Theoretical 
Manual . 

6.  For  a discussion  of  the  axisymmetric  solid  problem,  see  Section  5.11  of  the 
Theoretical  Manual. 


2.4-243  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  sm  Grid  Point  List 

Description:  Defines  a set  of  structural  grid  points  by  a list. 


Format  and  Example: 


j 2 3 4 5_ 6 7 8 9 10 


SET1 

ISID 

j G1 

G2 

G3 

G4 

G5 

£6 

G7 

ABC 

SET! 

Ts ■; 

1 31 

62 

J3 

124 

16 

17 

18 

ABC 

1 +BC 

! G8 

! --etc.- 

+BC 

i 

111 

r 

i 

1 

Field 


Contents 


SID  Set  of  identiT.  .tion  numbers  (Integer  > 0). 

G1,G2,  etc.  List  of  structural  grid  points  (Integer  > 0 or  "THRU"). 


Remarks : 1.  These  cards  are  referenced  by  the  SPLINE  data  cards. 


2.  When  using  the  "THRU"  option,  all  intermediate  grid  points  must  exist.  The  word 
"THRU"  may  not  appear  in  field  3 or  9 (2  or  9 for  continuation  cards.) 


2.4-254a  (12/31/77) 


6ULK  DATA  DECK 


Input  Data  Card  SET2  Grid  Point  List 

Description:  Defines  a set  of  structural  grid  points  In  terms  of  aerodynamic  macro  elements. 


format  and  Example: 


1 


SET2 

Eli. 


i SID 


3 

S MACR0 


JJJ1 


SPI 


.0 


SP2 


CHI 


.75 


0. 


CH2 


.667 


10 


ZMAX 


1.0 


ZMIN 


-3.51 


Field  Contents 

SID  Set  identification  number  (Integer  > 0). 

MACR0  Element  identification  number  of  an  aero  macro  element  (Integer  > 0). 

SPI  ,SP?  Lower  and  higher  span  division  points  defining  prism  containing  set  (Real). 

CH1)CH2  Lower  and  higher  chord  division  points  defining  prism  containing  set  (Real). 

ZMAX  ZMIN  Tut  and  bottom  2 coordinates  (using  right-hand  rule  w1  Jh,^he.?rde1,jct^?.“rners 

as' listed  on  a CA£R0i  card)  of  the  prism  containing  set  (Real).  Usually 

ZMAX  > 0,  ZMIN  < 0. 

Remarks:  1.  These  cards  are  referenced  by  the  SPLINE1  data  cards. 

Z.  Every  grid  point,  within  the  defined  prism  and  within  the  height  range,  will  be  in 
the  set.  For  example. 


The  shades  area  in  the  figure  defines  the  cross-section  of  the  prism  for  the  sample 
nata  given  above.  Points  exactly  on  the  boundary  may  be  missed,  hence,  to  get  the 
area  of  the  macro  element,  use  SPI  - -.01,  SP2  = 1.01,  etc. 


3.  A zero  value  for  ZMAX  or  ZMlN  implies  infinity  is  to  be  used. 

4.  To  find  the  (internal;  grid  ID's  found,  use  DIAG  18. 


?.4-2S4c  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  SPC  Single-Point  Constraint 

Description  : Defines  sets  of  single-point  constraints  and  enforced  displacements. 


Format  and  Example: 


field 

SID 

G 

C 


Contents 

Identification  number  of  single-point  constraint  set  (Integer  > 0) 

Grid  or  scalar  point  identification  number  (Integer  > 0) 

Component  number  (Any  unique  combination  of  the  digits  1-6  (with  no  Imbeded 
blanks)  when  point  Identification  numbers  are  grid  points;  zero  or  blank  If 
point  Identification  numbers  are  scalar  points) 

Value  of  enformed  displacement  for  all  coordinates  designated  by  G and  C (Real) 


Remarks:  1.  A coordinate  referenced  on  this  card  may  not  appear  as  a dependent  coordinate  In  a 
multipoint  constraint  relation  (MPC  card)  or  as  a degree  of  freedom  on  a rigid  ele- 
ment (CRIGD1,  CRIGD2,  CRIGD3,  CRIGDR),  nor  may  It  be  referenced  on  a SPC1,  0MIT, 
0MIT1  or  SUPBRT  card.  D must  be  0.0  for  dynamics  problems. 

2.  Single-point  forces  of  constraint  are  recovered  during  stress  data  recovery. 

3.  Single-point  constraint  sets  must  be  selected  In  the  Case  Control  Deck  (SPC«SID)  to 
be  used  by  NASTRAN. 

4.  From  one  to  twelve  single-point  constraints  may  be  defined  on  a single  card. 

5.  SPC  degrees  of  freedom  may  be  redundantly  specified  as  permanent  constraints  on  the 
GRID  card. 


6.  The  enforced  displacement.  D,  Is  used  only  In  static  analyses  (Rigid  Formats  1,  2, 

4.  5,  6,  14). 

7.  In  heat  transfer  analysis,  constraints  applied  to  component  number  1 are  used  to 
fix  the  temperature  at  that  point. 

8.  C may  be  used  to  define  an  enforced  temperature  In  static  heat  transfer  analysis 
(Rigid  Format  1 only).  See  Section  1.8  for  methods  of  defining  ooundary  temperatures 
In  other  Rigid  Formats. 


2.4-257  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  SPC1  Single-Point  Constraint 

Description:  Defines  sets  of  single-point  constraints. 


Format  and  Example: 


123456789  10 

1 ■ — t — i — I — — i — — i r: — i — ! ~ — rr — 


SPC1 

SID 

C 

G1 

G2 

G3 

G4  G5 

G6 

abc 

SPC1 

3 

2 

1 

3 

10 

9 

6 

5 

ABC 

G7 

G8 

-etc.- 

E9M 

2 

8 

53 

A1  ternate  Form 


SPC1 

SID 

C 

G1D1 

"THRU" 

msamss 

es i 

SSI 

SPC1 

313 

12456 

6 

THRU 

HHW 

Field  Contents 

SID  Identification  number  of  single-point  constraint  set  (Integer  > 0) 

C Component  number  (Any  unique  combination  of  the  digits  1-6  (with  no  Imbedded 

blanks)  when  point  Identification  numbers  are  arid  points;  zero  or  blank  If 
point  Identification  numbers  are  scalar  points) 

G1,  GID1  Grid  or  scalar  point  Identification  numbers  (Integer  > 0) 


Remarks:  1.  Note  that  enforced  displacements  are  not  available  via  this  card.  As  many  continua- 

tion cards  as  desired  may  appear  when~THRU"  is  not  used. 


2.  A coordinate  referenced  on  this  card  may  not  appe.r  as  a dependent  coordinate  in  a multi 
point  constraint  relation  (MPC)  or  as  a degree  of  freedom  on  a rigid  element  (CR1GD1, 
CRIGD2,  CRIGD3,  CRIGDR) , nor  may  it  be  referenced  on  a SPC,  0MIT,  0MIT1,  or  SUP0RT  card. 

3.  Single-point  constraint  sets  must  be  selected  in  the  Case  Control  Deck  ( 5PC=S ID)  to 
be  used  by  NASTKAN. 

4.  SPC  degrees  of  freedom  may  be  redundantly  specified  as  permanent  constraints  on  the 
GRID  card. 

5.  All  grid  points  referenced  by  GID1  thru  G1D2  must  exist. 

6.  In  heat  transfer  analysis,  constraints  applied  to  component  number  1 are  used  to 
fix  the  temperature  at  a point. 


r 

4’ 


2.4-259  (12/31/77) 


SULK  DATA  DECK 


Input  Data  Card  SPCADD 


Single-Point  Constraint 


Description:  Defines  a single-point  constraint  set  as  a union  of  single-point  constraint  sets 
defined  via  SPC  or  SPC1  cards. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SPCA0D 

SIO 

SI 

S2 

S3 

S4 

SS 

S6 

S7 

abc 

SPCADD 

100 

3 

2 

9 

1 

+bc 

S8 

S9 

WKBSSBMM 

— 

-etc.- 

Fleld  Contents 


SID  Identification  number  for  new  single-point  constraint  set  (Integer  > 0;  i 101  or 

102  If  axlsymmetrlc) 

SI  Identification  numbers  of  single-point  constraint  sets  defined  via  SPC  or  SPC1 

cards  (Integer  > 0;  ’ID  f SI) 

Remarks:  1.  Single-point  constraint  sets  must  be  selected  In  the  Case  Control  Deck  (SPC-SID)  to 

be  used  by  NASTRAN. 

2.  No  SI  may  be  the  identification  number  of  a single-point  constraint  set  defined 
by  another  SPCADD  card. 

3.  The  SI  values  must  be  unique. 

4.  Set  Identification  numbers  of  101  or  102  cannot  be  used  In  axlsymmetrlc  problems. 


2.4-261  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  SPCAX  Axlsyemetrlc  Single-Point  Constraint 

Dtscriptloni  Defines  sat*  or  single- point  constraints  for  a modal  containing  CC9NEAX,  CTRAPAX 
or  cYRiaAx al amonts . 

Format  and  Example: 


1 

2 

3 

4 

5 

6 7 

8 

9 

10 

SPCAX 

SID 

RID 

HID 

C 

V 1 

SPCAX 

2 

3 

4 

13 

6.o  ; 

Flald  Con tan ts 

SID  Idantlfl cation  n unbar  of  single-point  constraint  sat  (Intagar  > 0;  t 101  or  102) 

RID  Ring  Idantlfl  cation  nunber  (saa  RIN6AX)  (Intagar  > 0) 

HID  Harmonic  Identification  nunber  (Integer  i 0) 

C Component  Identification  nunber  (any  unique  combination  of  the  digits  1-6) 

V Enforced  displacement  value  (Real) 

Remarks : 1.  This  card  Is  allowed  If  and  only  If  an  AXIC  card  Is  also  present. 

2.  Single-point  constraint  sets  must  be  selected  in  the  Case  Control  Deck  (SPC«SID)  to 
be  used  by  HAST RAN. 

3.  Coordinates  appearing  on  SPCAX  cards  may  not  appear  on  ^CAX,  SUPAX  or  RMITAX  cards. 

4.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 

5.  For  a discussion  of  the  axlsymmetrlc  solid  problem,  see  Section  5.11  of  the  Theo- 
retical Manual. 


! 


2.4-263  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  SPCD  Enforced  Displacement  Value 

Description:  Defines  an  enforced  displacement  value  for  static  analysis,  which  Is  requested  as  a 


SPCD 

SID 

G 

C 

SPCD 

100 

32 

436 

Field  Contents 

SID  Identification  number  of  a static  load  set  (Integer  > 0) 

G Grid  or  scalar  point  Identification  number  (Integer  > 0) 

C Component  number  (any  unique  combination  of  the  digits  1-6  (with  no  Imbedded 

blanks)  when  point  Identification  numbers  are  arid  points;  zero  or  blank  If 
point  identification  numbers  are  scalar  points) 

D Value  of  enforced  displacement  for  all  coordinates  designated  by  G and  C (Real) 

Remarks : 1.  A coordinate  referenced  on  this  card  must  be  referenerd  by  a selected  SPC  or  SPC1 
data  card. 

2.  Values  of  D will  override  the  values  specified  on  an  SPC  bulk  data  card,  If  the 
If AD  set  Is  requested. 

3.  The  bulk  data  L0AD  combination  card  will  not  request  an  SPCD. 

4.  At  least  one  bulk  data  L0AD  card  (F0RCE,  SL0AD , etc.)  Is  required  In  the  L0AD  set 
selected  In  case  control. 

5.  The  enforced  displacement,  D,  Is  used  only  in  static  analyses  (Rigid  Formats  1,2, 
4.  5.  6.  14). 

6.  In  heat  transfer  analysis,  D,  is  used  to  define  an  enforced  temperature  in  statics 
analysis  (Rigid  Format  1 only).  See  Section  1.8  for  methods  of  defining  boundary 
temperatures  in  other  Rigid  Fomtats. 


2.4-264a  (12/31/77) 


4 


BULK  DATA  DECK 


Input  Data  Card  SPCS  Substructure  Single  Point  Constraints 

Description:  Defines  a set  of  single  point  constraints  on  a specified  basic  substructure. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SPCS 

SID 

NAME 

GI 

Cl 

G2 

C2 

G3 

C3 

abc 

SPCS 

61 

MI  DWG 

9 

45 

18 

124 

36 

456 

ABC 

+bc 

G4 

C4 

G5 

C5 

G6 

C6 

G7 

C7 

def 

+BC 

88 

136 

etc. 

Field 


Contents 


SID 

NAME 

Gi 

Ci 


Set  identification  number  (Integer  > 0) 

Basic  substructure  name  (BCD) 

Grid  or  scalar  point  identification  number  in  substructure  (Integer  > 0) 

Component  number  - Any  unique  combination  of  the  digits  1 - 6 (with  no  imbedded 
blanks)  when  the  Gi  are  grid  points,  or  null  if  they  are  scalar  points. 


Remarks:  1.  A coordinate  referenced  on  this  card  may  not  appear  as  a dependent  coordinate  in  a 

multipoint  constraint  relation,  nor  may  it  be  referenced  on  a SPCS1,  SPC,  SPC1 , 
0MIT,  (8MIT1  or  SUP0RT  card. 

2.  Single-point  forces  of  constraint  are  recovered  during  stress  data  recovery. 

3.  Single-point  constraint  sets  must  be  selected  in  the  Case  Control  Deck  (SPC=SID)  to 
be  used  by  NASTRAN. 

4.  A single  G,  C pair  may  not  specify  all  component  degrees  of  freedom  for  a connected 
grid  point  where  only  some  of  the  degrees  of  freedom  of  the  grid  point  have  been 
connected  or  when  some  have  been  disconnected  via  the  RELES  card.  The  degrees  of 
freedom  which  were  connected  and  those  that  were  not  connected  must  be  referenced 
separately. 


1 


1 

a 

i 

3 

\ 

i 


j 


i 


2.4-264ba  (12/31/77) 


BULK  DATA  DECK 


I u 

I 

I 

Input  Data  Card  SPCS1 


Substructure  Single  Point  Constraints 


5 

( 


Description:  Defines  a set  of  single  point  constraints  on  a specified  basic  substructure. 
Format  and  Example: 


12345678  9 10 


SPCS1 

SID 

NAME 

C 

GI 

G2 

G3 

64 

G5 

abc 

SPCS1 

15 

FUSELAGE 

1236 

1101 

1102 

1105 

THRU 

1110 

ABC 

+bc 

G6 

G7 

G8 

G9 

G10 

Gil 

GI  2 

G13 

def 

+BC 

1121 

1130 

THRU 

1140 

1143 

1150 

etc. 

Field 


Contents 


SID 

NAME 

C 

Gi 


Set  identification  number  (Integer  > 0) 

Basic  substructure  name  (BCD) 

Component  number  - Any  unique  combination  of  the  digits  1 - 6 (with  no  imbedded 
blanks)  when  the  Gi  are  grid  points*  or  null  If  they  are  scalar  points 

Grid  or  scalar  point  identification  numbers  (Integer  > 0) 


Remarks : 1.  THRU  may  appear  in  fields  6,  7,  or  8 of  the  first  card  and  anywhere  In  fields  3-8 
on  a continuation  card. 


2.  A coordinate  referenced  on  this  card  may  not  appear  as  a dependent  coordinate  in  a 
multipoint  constraint  relation,  nor  may  TTbe  referenced  on  a SPCS1,  SPC,  SPC1, 
0MIT,  0MIT1  or  SUP0RT  card. 

3.  Single-point  constraint  sets  must  be  selected  In  the  Case  Control  Deck  (SPt>SID)  to 
be  used  by  NASTRAN. 

4.  AT_1_  grid  points  referenced  by  Gi  through  6j  must  exist. 

5.  A single  G,  C pair  may  not  specify  all  component  degrees  of  freedom  for  a connected 
grid  point  where  only  some  of  the  degrees  of  freedom  of  the  grid  point  have  been 
connected  or  when  some  have  been  disconnected  via  the  RELES  card.  The  degrees  of 
freedom  which  were  connected  and  those  that  were  not  connected  must  be  referenced 
separately. 


j 

| 

! 


t 


■i 


1 


2.4-264bc  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  SPCSD  Substructure  Enforced  Displacement  Values 

Description:  Defines  enforced  displacement  values  for  a given  substructure  during  static  analysis, 
which  are  requested  as  a L0AD. 

at  and  Exanole: 


1 

2 

3 

4 

5 

6 

SPCSD 

SID 

NAME 

GI 

Cl 

Dl 

SPCSD 

27 

LWINGRT 

965 

3 

3.6 

Field  Contents 

SID  Identification  number  of  a static  load  set  (Integer  > 0) 

NAME  Basic  substructure  name  (BCD) 

Gi  Grid  or  scalar  point  identification  number  (Integer  > 0) 

Ci  Component  number  - Any  unique  combination  of  the  digits  1 - 6 (with  no  Imbedded 

blanks)  when  the  Gi  are  grid  points,  or  null  if  they  are  scalar  points. 

Di  Value  of  enforced  displacement  for  all  coordinates  designated  by  Gi  and  Ci  (Real) 

Remarks:  1.  A coordinate  referenced  on  this  card  must  be  referenced  by  a selected  SPCS  or  SPCS1 

data  card. 

2.  The  bulk  data  LjJAD  combination  card  will  not  request  an  SPCSD. 

3.  At  least  one  bulk  data  load  card  (L0ADC  or  SL0AO)  in  addition  to  the  SPCSD  cards 
is  required  in  the  10AD  set  selected  in  case  control  ( L(9AD  - SID). 


2,4-264be  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card 


SPLINE! 


Surface  Spline 


> 


Description:  Defines  a surface  spline  for  Interpolating  out-of -plane  motion  for  aeroelastlc 
problems. 

Format  and  Fxample: 


1 

2 

3 

SPLINE1 

EID 

CAER0 

SPLINE1 

I J 

111 

4 5 6 7 


B0X1 

80X2 

SETG 

DZ 

Tn 

118 

14 

0. 

] 

8 


9 


10 


Field 


Contents 


EID 
CAER0 
80X1 ,80X2 
SETG 

DZ 


Element  Identification  number  (unique  Integer  > 0). 

Aero  element  ID  which  defines  plane  of  spline  (Integer  > 0). 

First  and  last  box  whose  motions  are  Interpolated  using  this  spline  (Integer  > 0). 

Refers  to  a SETi  card  which  lists  the  structural  grid  points  to  which  the  spline 
is  attached  (Integer  >0). 

Linear  attachment  flexibility  (Real  i 0). 


Remarks:  1.  The  interpolated  points  (k-set)  will  be  defined  by  aero-cells.  The  sketch  shows  the 
cells  for  which  is  Interpolated  if  B0X1  * 111  and  B0X2  = 118. 


2.  The  attachment  flexibility  (units  of  area)  is  used  for  smoothing  the  Interpolation. 
If  DZ  ' 0,  the  spline  will  pass  thru  all  deflected  grid  points.  If  DZ  » (area  of 
spline,  a least  squares  plane  fit  will  occur.  Intermediate  values  will  provide 
smoothing. 


1 


i 

j 

1 


i 

3 


I 


1 


2.4-264c  (12/31/7?) 


BULK  DATA  DECK 


Input  Data  Card  SPLINE2  Linear  Spline 

Description:  Defines  a beam  spline  for  Interpolating  out-of-plane  motion  for  aeroelastlc  problems. 
Format  and  Example: 


1 2 3 4 5 6 7_  8 9 10 


SPLINE2 

EID 

CAER0 

B0X1 

80X2 

SETG 

DZ 

DT0R 

CID 

ABC 

SPLINE2 

5 

8 

1? 

24 

60 

JL  __ 

1.0 

.3 

abc 

+BC 

" 

DTHX 

DTHY 

+bc 

-1. 

Field 

EID 
CAER0 
101,  ID2 

SETG 

DZ 

DTZlR 

C!D 

DTHX,  D7HY 


Contents 


Element  Identification  number  (Unique  Integer  > 0). 

Aero  panel  or  body  which  is  to  be  interpolated. 

First  and  last  box  or  body  element  whose  motions  are  interpolated  using  this 
spline  (Integer  > 0). 

Refers  to  a SETi  card  which  lists  the  structural  "g"-set  to  which  the  spline  is 
attached  (Integer  > 0). 

Linear  attachment  flexibility  (Real  > 0). 

Torsional  flexibility  (EI/GJ)  (Real  > 0;  use  1.0  for  bodies) 

Rectangular  coordinate  system  which  defines  y-axis  of  spline  (Integer  0)(used 
for  panels  only). 

Rotational  attachment  flexibility  (Real).  DTHX  is  for  rotation  about  the  x-axis; 
not  used  for  bodies.  DTHY  is  for  rotation  about  the  y-axis;  used  for  slope  of 
bodies. 


Remarks:  1.  The  interpolated  points  (k-set)  will  be  defined  by  aero  boxes. 

2.  For  panels,  the  spline  axis  is  the  projection  of  the  y-axis  of  coordinate  system  CID, 
projected  onto  the  plane  of  the  panel.  For  bodies,  the  spline  axis  is  parallel  to 
the  x-axis  of  the  aerodynamic  coordinate  system. 

3.  The  flexibilities  are  used  for  smoothing.  Zero  attachment  flexibility  values  will 
imply  rigid  attachment,  i.e.,  no  smoothing.  (Negative  values  in  fields  12  and  13 
will  imply  infinity,  hence  no  attachment. 

4.  A continuation  card  is  required. 


2,4-264e  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  SUP0RT  Fictitious  Support 


Description:  Defines  coordinates  at  which  the  user  desires  determinate  reactions  to  be  applied 
to  a TreeTody  during  analysis. 


Format  and  Example: 


1 

T 

4 

~6 

7 

8 

9 

10 

SUP0RT 

ID 

C 

ID 

C 

ID 

C 

ID 

C 

SUP0RT 

16 

215 

Field  Contents 

IP  Grid  or  scalar  point  identification  number  (Integer  > 0) 

C Component  nimber  (Zero  or  blank  for  scalar  points;  any  unique  combination  of  the 

digits  1-6  for  grid  points) 

Remarks:  1.  Coordinates  defined  on  this  card  may  not  appear  on  single-point  constraint  cards 

(SPC,  SPC1),  on  omit  cards  (0MIT,  0MIT1 ) or  as  dependent  coordinates  in 

constraint  equations  (MPC)  or  as  degrees  of  freedom  on  rigid  elements  (CPuGDl,  CRIGDZ, 
CRIGD3,  CRIGDR). 

2.  From  one  to  twenty-four  support  coordinates  may  be  defined  on  a single  card. 


••  1 " •.  83sJ|{<! 


T% 


BULK  DATA  DECK 

( 

v * Input  Data  Card  TAB0MP1  Structural  Damping  Table 


Description:  Defines  structural  dsnping  as  a tabular  function  of  frequency. 
Format  and  Example: 


Field 


Contents 


ID 

F, 


Table  Identification  number  (Integer  > 0) 

Frequency  value  in  cycles  per  unit  time  (Real  > 0.0) 
Damping  value  (Real) 


( 


Remarks : 1 . 

2. 

3. 

4. 


The  F.  must  be  in  either  ascending  or  descending  order  hut  not  both. 

Jumps  { F.  = F.+j)  are  allowed,  but  not  at  the  end  points. 

At  least  two  entries  must  be  present. 

Any  F^,  entry  may  be  ignored  by  placing  the  BCD  string  "SKIP"  in  either  of  two 
fields  used  for  that  entry. 


5.  The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in 
either  of  the  two  fields  following  the  last  entry.  An  error  is  detected  if  any  con- 
tinuation cards  follow  the  card  containing  the  end-of-table  flag  "ENDT". 

6.  The  TABDMP1  mnemonic  infers  the  use  of  the  algorithm 


G ■ gT(F) 

where  F is  input  to  the  table  and  G is  returned.  The  table  look-up  gT(F)  is  per- 
formed using  linear  interpolation  within  the  table  and  linear  extrapolation  outside 
the  table  usinq  the  last  two  end  points  at  the  appropriate  table  end.  At  jump  points 
the  average  gT(F)  is  used.  There  are  no  error  returns  from  this  table  look-up  pro- 
cedure. 

7.  Structural  dampinq  tables  must  be  selected  in  the  Case  Control  Deck  (SDAMP=ID)  to 
be  used  by  NASTRAN. 

8.  Structural  damping  is  used  only  in  modal  formulations  of  complex  eigenvalue  analysis, 
frequency  response  analysis,  or  transient  response  analysis. 

9.  A PARAM,  KDAMP,  is  used  in  Aeroelastic  rigid  formats  to  select  the  type  of  damping. 
See  PARAM  bulk  data  card. 


2.4-271  (12/31/77) 


i 1 
I 


j I 


i 


BULK  DATA  DECK 


f 

Input  Data  Card  TABLED1  Dynamic  Load  Tabular  Function 


Description:  Defines  a tabular  function  for  use  In  generating  frequency-dependent  and  time- 
dependent  dynamic  loads. 


Format  and  Example: 


Field  Contents 

ID  Table  Identification  number  (Integer  > 0) 

Xj , Y,|  Tabular  entries  (Real) 

Remarks:  1.  The  must  be  In  either  ascending  or  deeending  order  but  not  both. 

2.  Jumps  between  two  points  (X^  = X^)  are  allowed,  but  not  at  the  end  points. 

3.  At  least  two  entries  must  be  present. 

4.  Any  X-Y  entry  may  be  ignored  by  placing  the  BCD  string  "SKIP"  in  either  of  the  two 
fields  used  for  that  entry. 

5.  The  end  of  the  table  is  Indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  either 

of  the  two  fields  following  the  last  entry.  An  error  Is  detected  if  any  continuation 

cards  follow  the  card  containing  the  end-of-table  flag  "ENDT". 

6.  Each  TABLEDi  mnemonic  Infers  the  use  of  a specific  algorithm.  For  TABLED1  type 
tables,  this  algorithm  is 

y - yT(x)| 

where  X is  input  to  the  table  and  Y is  returned.  The  table  look-up  yT(x),  x * X,  Is 
performed  using  linear  Interpolation  within  the  table  and  linear  extrapolation  out- 
side the  table  using  the  last  two  end  points  at  the  appropriate  table  end.  At  jump 
points  the  average  y,(x)  is  used.  There  are  no  error  returns  from  this  table  look-up 
procedure. 

7.  Linear  extrapolation  is  not  used  for  Fourier  Transform  methods.  The  funccion  Is 
zero  outside  the  range. 


2.4-273  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  TABLED2  Dynamic  Load  Tabular  Function 


Description:  Defines  a tabular  function  for  use  in  generating  frequency-dependent  and  time- 
dependent  dynamic  loads.  Also  contains  parametric  data  for  use  with  the  table. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


TABLED2 

ID 

XI 

><: 

r>< 

TABLED2 

15 

-10.5 

ABC 

223BBI 

Xi 

Yi 

X* 

y2 

Xs 

Y» 

x* 

mm 

+def 

uSn 

1.0 

-4.5 

2.0 

-4.2 

2.0 

2.8 

DEI 

6.5 

DEF 

kdef 

X5 

Ys 

x« 

Ys 

Xt 

Y i 

WBM 

mm 

+gh1 

san 

SKIP 

SKIP 

9.0 

6.5 

ENDT 

\ 

(etc.) 


Field  Contents 

ID  Table  Identification  number  (Integer  > C) 

XI  Table  parameter  (Real) 

Xj,  Yj  Tabular  entries  (Real) 


Remarks:  1.  The  X^  must  be  In  either  ascending  or  descending  order  but  not  both. 

2.  Jumps  between  two  points  (X^  = *1+1^  are  allowed,  but  not  at  the  end  points. 

3.  At  least  two  entries  must  be  present. 

4.  Any  X-Y  entry  may  be  ignored  by  placing  the  BCD  string  "SKIP"  in  either  of  the  two 
fields  used  for  that  entry. 

5.  The  end  of  the  table  is  Indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  either 
of  the  two  fields  following  the  last  entry.  An  error  is  detected  if  any  continuation 
cards  follow  the  card  containing  the  end-of-table  flag  "ENDT”. 

6.  Each  TABLEDi  mnemonic  infers  the  use  of  a specific  algorithm.  For  TABLED2  type 
tables,  this  algorithm  is 

Y - yT(X  - XI) 

where  X is  input  to  the  table  and  Y is  returned.  The  table  look-up  y-r(x),  x * X-Xl, 
is  performed  using  linear  interpolation  within  the  table  and  linear  extrapolation 
outside  the  table  using  the  last  two  end  points  at  the  appropriate  table  end.  At 
jump  points  the  average  yT(x)  is  used.  There  are  no  error  returns  from  this  table 
look-up  procedure. 

7.  Linear  extrapolation  is  not  used  for  Fourier  Transform  methods.  The  function  is 
zero  outside  the  range. 


2.4-275  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  TABLED3 


Dynamic  Load  Tabular  Function 


Description:  Defines  a tabular  function  for  use  In  generating  frequency-dependent  and  time- 
dependent  dynamic  loads.  Also  contains  parametric  data  for  use  with  the  table. 


Format  and  Example: 


Field 

ID 

XI,  X2 


Contents 

Table  identification  number  (Integer  > 0) 
Table  parameters  (Real;  X2  j*  D.0) 

Tabular  entries  (Real) 


Remarks:  1 . 

2. 

3. 

4. 


The  X^  must  be  In  either  ascending  or  descending  order  but  not  both. 

Jumps  between  two  points  (X^  * X^)  are  allowed,  but  not  at  the  end  points. 

At  least  two  entries  must  be  present. 

Any  X-Y  entry  may  be  ignored  by  placing  the  BCD  string  "SKIP"  in  either  of  the  two 
fields  used  for  that  entry. 


5.  The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  either 
of  the  two  fields  following  the  last  entry.  An  error  is  detected  if  any  continuation 
cards  follow  the  card  containing  the  end-of-table  flag  "ENDT". 

6.  Each  TABIED1  mnemonic  Infers  the  use  of  a specific  algorithm.  For  TABLED3  type 
tables,  this  algorithm  is 


u (x  - XI  \ 

y . yT  (-jr-J 

——————— 1 X - XI 

where  X is  input  to  the  table  and  Y is  returned.  The  table  look-up  yT(x),  x * — yj — , 

is  performed  using  linear  interpolation  within  the  table  and  linear  extrapolation 
outside  the  table  using  the  last  two  end  points  at  the  appropriate  table  end.  At 
jtr.ip  points  the  average  y,(x)  is  used.  There  are  no  error  returns  from  this  table 
look-up  procedure. 

7.  Linear  extrapolation  is  not  used  for  Fourier  Transform  methods.  The  function  is 
zero  outside  the  range. 


2.4-277  0 2/31/77) 


BULK  DATA  DECK 


Input  Data  Card  TEMP  Grid  Point  Temperature  Field 


Description:  Defines  temperature  at  grid  points  for  determination  of: 

1)  Thermal  loading 

2)  Temperature-dependent  material  properties 

3)  Stress  recovery 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

a— 

SID 

n 

T 

ft 

T 

A 

T 

X 

tTHH 

3 

94 

316.2 

49 

HI 

Field  Contents 

sio  Temperature  set  Identification  number  (Integer  > 0) 

G Grid  point  Identification  number  (Integer  > 0) 

T Temperature  (Real) 


Remarks : 

1.  Temperature  sets  must  be  selected  In  the  Case  Control  Deck  (TEMP-SID)  to  be  used  by 
NASTRAN. 

2.  From  one  to  three  grid  point  temperatures  may  be  defined  on  a single  card. 

3.  If  thermal  effects  are  requested,  all  elements  must  have  a temperature  field  defined 
either  directly  on  a TEMPP1 , TEMPP2,  TEMPP3,  or  TEMPRB  card  or  Indirectly  as  the 
average  of  the  connected  grid  point  temperatures  defined  on  the  TEW  or  TEMPD  cards. 
Directly  defined  element  temperatures  always  take  precedence  over  the  average  of  grid 
Doint  temperatures. 

4.  If  the  element  material  Is  temperature  dependent,  its  properties  are  evaluated  at  the 
average  temperature.  In  the  case  of  Isoparametric  hexahedron  elements,  their  properties 
are  evaluated  at  the  temperature  computed  by  Interpolating  the  grid  point  temperatures. 

5.  Average  element  tenperatures  are  obtained  as  a simple  average  of  the  connecting  grid 
point  temperatures  when  no  element  temperature  data  are  defined. 

6.  Set  10  must  be  unique  with  respect  to  all  other  L0AD  type  cards  If  TEMP(10AD)  Is 
specified  in  Case  Control  Deck. 

7.  In  heat  transfer  analysis,  the  TEMP  card  Is  used  for  the  following  special  purposes: 

a)  The  Case  Control  card,  TEMP(MATERIAL),  will  select  the  Initial  estimated  temperature 
field  for  nonlinear  conductivity  and  radiation  effects.  See  Section  1.8. 

b)  Boundary  temperatures  are  defined  in  Rigid  Format  3,  HEAT  by  the  Case  Control  card, 
TEMP (MATERIAL).  These  points  are  specified  with  SPC  cards. 

c'  The  Case  Control  card,  IC,  will  select  the  initial  conditions,  i.e.,  grid  point 
temperatures,  in  transient  analysis. 


2.4-293  (12/31/77) 


BULK  DATA  DECK 


^ ,,  Input  Data  Card  TEMPO  Grid  Point  Temperature  Plaid  Dafault 

Pascrlotlon:  Daflna*  a temperature  dafault  for  all  grid  points  of  tha  atructural  flkxlal  which  have 
not  been  gTvan  a tamparatura  on  a TEMP  card. 


Format  and  Example: 


1 2 3 £ ~ ~5 6 7 8 9 10 


[tempo 

SIO 

T 

SID 

T | SID 

T 

SID 

T 

[IE3SH 

1 

216.3 

_J 

field  Contents 

SID  Temperature  set  identification  nunfcer  (Integer  > 0) 

T Dafault  temperature  (Real) 


Remarks: 

1.  Temperature  sets  must  be  selected  in  tha  Case  Control  Deck  (TEW-SID)  to  b*  used  by 
NASTRAN . 

2.  From  one  to  four  default  temperatures  may  be  defined  on  a single  card. 

3.  If  thermal  affects  are  reguested,  all  elements  must  have  a temperature  field  defined 
either  directly  on  a TEMPP1,  TEMPP2,  TEMPP3,  or  TEMPR8  card  or  Indirectly  as  the 
average  of  the  connected  grid  point  temperatures  defined  on  the  TEMP  or  TEMPO  cards. 
Directly  defined  element  temperatures  always  take  precedence  over  the  average  of 
grid  point  temperatures. 

4.  If  the  element  material  Is  temperature  dependent  Us  properties  are  evaluated  at  the 
average  temperature.  In  the  case  of  Isoparametric  hexahedron  elements,  their  properties 
are  evaluated  at  the  temperature  computed  by  Interpolating  the  grid  point  temperatures. 

5.  Average  element  temperatures  are  obtained  as  a simple  average  of  the  connecting  grid 
point  temperatures  when  no  element  temperature  data  are  defined. 

6.  Set  ID  must  be  unique  with  respect  to  all  other  L0AO  type  cards  If  TEMP(llAD)  Is 
specified  In  Case  Control  Deck. 

7.  In  heat  transfer  analysis,  the  TEMP  card  Is  used  for  the  following  special  purposes: 

a)  The  Case  Control  card.  TEW  (MATERIAL),  will  select  the  Initial  estimated  temperature 
field  for  nonlinear  conductivity  and  radiation  effects.  See  Section  1.8. 

b)  Boundary  temperatures  are  defined  In  Rigid  Format  3,  HEAT,  by  the  Case  Control  card, 
TEMP (MATERIAL).  These  points  are  specified  with  SPC  cards. 

c)  The  Case  Control  card,  IC,  will  select  tne  Initial  conditions,  l.e.,  grid  point 
temperatures.  In  transient  analysis. 


2.4-297  (12/31/77) 


•UU  DATA  DECK 


Input  Data  Card  T|C  Transient  Initial  Condition 


Descrlotlon:  Defines  valuta  for  the  Initial  conditions  of  coordlnatts  used  In  Transient  analysis. 
Both  displacement  and  velocity  valuta  My  bt  sptclfltd  at  Independent  coordinates  of  the  struc- 
tural nodal. 


Format  and  Example 


Field 

SID 

6 

C 

uo 

VO 


Contents 

Set  Identification  nunber  (Integer  > 0} 

Grid  or  scalar  or  extra  point  Identification  number  (Integer  ' 0) 

Component  number  (Blank  or  zero  for  scalar  or  extra  points,  any  one  of  the 
digits  1-6  for  a grid  point) 

Initial  displacement  value  (Red) 

Initial  velocity  value  (Real) 


Remarks:  1.  Transient  Initial  condition  sets  must  be  selected  In  the  Case  Control  Deck  ( 1C=SID) 
to  be  used  by  HASTRAH  for  structural  analysis;  however  this  card  should  not  be  used 
to  define  Initial  temperatures  In  heat  transfer  analysis.  (See  Section  2.3.) 


2.  If  no  TIC  set  Is  selected  In  Case  Control  Deck,  all  Initial  conditions  are  assumed 

zero. 

3.  Initial  conditions  for  coordinates  not  specified  on  TIC  cards  will  be  assumed  zero. 

4.  Initial  conditions  may  be  used  only  In  direct  formulation. 


2.4-301  (12/31/77) 


BULK  DATA  DECK 


Input  Data  Card  TL0AD1  Transient  Response  Dynamic  Load 

Description:  Defines  a time-dependent  dynamic  load  of  the  form 

(P(t)>  = {A  F(t  - t) } 
for  use  in  transient  response  problems. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

*? 

8 

9 

10 

TL0AD1 

SID 

L 

M 

X 

TF 

>< 

X 

x 

TL0AD1 

5 

7 

9 

13 

Field  Contents 

SID  Set  identification  number  (Integer  > 0) 

L Identification  number  of  DAREA  card  set  and/or  a thermal  load  set  which  defines  | 

A (Integer  > 0) 

M Identification  number  of  DELAY  card  set  which  defines  t (Integer  ^ 0) 

TF  Identification  number  of  TABLEDi  card  which  gives  F(t  - t)  (Integer  > 0) 


Remarks:  1.  If  M is  zero,  t will  be  zero. 

2.  Field  5 must  be  blank. 

3.  Dynamic  load  sets  must  be  selected  in  the  Case  Control  Deck  (DL0AD=SID)  to  be  used 
by  NASTRAN. 

4.  TL0AD1  loads  may  be  combined  with  TL0AD2  loads  only  by  specification  on  a DL0AD 
card.  That  is,  the  SID  on  a TL0AD1  card  may  not  be  the  same  as  that  on  a TL0AD2 
card. 

5.  SID  must  be  unique  for  all  TL0AD1 , TL0AD2,  RL0AD1  and  RL0AD2  cards. 

6.  Field  3 may  reference  sets  containing  QHBDY,  QBDY1 , QBDY2,  QVECT,  and  QV0L  cards 
when  using  the  heat  transfer  option. 

7.  If  the  heat  transfer  option  is  used,  the  referenced  QVECT  data  card  may  also  contain 
references  to  functions  of  time,  and  therefore  A may  be  a function  of  time. 

8.  Fourier  analysis  will  be  used  if  this  is  selected  in  an  Aeroelastic  Response 
Problem. 
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Input  Data  Card  TLBAD2 


Transient  Response  Dynamic  Load 


Description:  Defines  a time-dependent  dynamic  load  of  the  form 

{0>,  t < 0 or  t > T2  - Tl 


mt)> 


{a  t®  eCt  C0S(2nFt  + P)}  , 0 < t < T2  - T1 


for  use  In  transient  response  problems  where  t ■ t - T1  - t. 


Format  and  Example: 


2 3 4 5 6 7 8 9 10 


TL0AD2 

SID 

L 

M 

X 

Tl 

T2 

F 

p 

abc 

TL0AD2 

4 

10 

7 

2.1 

4.7 

12.0 

30.0 

+12 

+bc 

C 

B 

X' 

X 

x 

x 

+12 

2.0 

3.0 

Field  Contents 

SID  Set  Identification  number  (Integer  > 0) 

L Identification  number  of  DAREA  card  set  and/or  a thermal  load  set  which  defines 

A (Integer  > 0) 

M Identification  number  of  DELAY  card  set  which  defines  t (Integer  ^ 0) 

T1  Tine  constant  (Real  > 0.0) 

T2  Time  constant  (Real,  T2  > Tl) 

F Frequency  In  cycles  per  unit  time  (Real  _>  0.0) 

P Phase  angle  In  degrees  (Real) 

C Exponential  coefficient  (Real) 

B Growth  coefficient  (Real) 

Remarks : 

1.  If  M Is  zero,  t will  be  zero. 

2.  Field  5 must  be  blank. 

3.  Dynamic  load  sets  must  be  selected  In  the  Case  Control  Deck  ( DL0AD*SID)  to  be  used 
by  NASTRAN. 

4.  TL0AD2  loads  may  be  combined  with  TL0AD1  loads  only  by  specification  on  a DL(SAD 
card.  That  Is,  the  SID  on  a TL0AD2  card  may  not  be  the  same  as  that  on  a TL0AD1 
card. 

5.  SID  must  be  unique  for  all  TL0AD1 , TL0AD2,  RLBAD1  and  RLBAD2  cards. 
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TL0AO2  (Cont.) 

6.  Field  3 may  reference  load  sets  containing  QHBOY,  QBDY1 , QBDY2,  QVECT,  QV0L  and  SL0AD  cards 
when  using  the  heat  transfer  option. 

7.  If  the  heat  transfer  option  Is  being  used,  the  referenced  QVECT  load  card  may  also 
contain  references  to  functions  of  time,  and  therefore  A may  be  a function  of  time. 

8.  Fourier  analysis  will  be  used  If  this  selection  Is  an  Aeroelastlc  Response  problem. 
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Input  Data  Card  TRANS  Component  Substructure  Transformation  Definition 

Description:  Defines  the  location  and  orientation  of  the  component  substructure  basic  coordinate 

system  axes  relative  to  the  basic  coordinate  system  of  the  substructure  formed  as  a result  of  the 
substructure  COMBINE  operation.  The  translation  and  rotation  matrices  are  defined  by  specifying 
the  coordinates  of  three  points  A,  B,  C.  The  coordinates  of  points  A,  B,  C must  be  expressed  on 
this  card  in  the  basic  coordinate  system  of  the  resultant  combined  substructure  as  follows: 

A - defines  the  location  of  the  origin  of  the  basic  coordinate 
system  of  the  component  substructure. 

B - defines  the  location  of  a point  on  the  z axis  of  the  basic 
coordinate  system  of  the  component  substructure. 

C - defines  the  location  of  a point  in  the  positive  x side  of  the 
xz  plane  of  the  basic  coordinate  svstem  of  the  component 
substructure. 


Format  and  Example: 


Field 


Contents 


CIO 

Al,  A2 , A3  | 

Bl,  B2 , 83  ^ 

Cl,  C2 , C3  ' 


Set  identification  number  (Integer  > 0) 

Coordinates  of  the  points  defining  system  as  described  above. 


Remarks:  1.  Continuation  card  must  be  present. 

2.  Coordinates  A,  B,  C are  giver,  in  BASIC  coordinate  system  of  the  result  substructure. 

3.  The  value  of  CID  must  be  unique  with  respect  to  all  other  TRANS  data  cards. 


4.  Transformation  sets  for  a whole  substructure  must  be  selected  in  the  Substructure 
Control  Deck  (TRANS=SIQ)  to  be  used  by  NASTRAN.  Note  that  'TRANS'  a subcommand 
of  the  substructure  COMBINE  command. 

5.  Transformation  of  individual  grid  points  in  a substructure  prior  to  combining  them 
is  requested  by  the  GTRAN  RuH  Data  card  which  references  tin?  IRANS  information. 

6.  The  three  points  (A1.A2.A3).  (B1.B2.B3),  (C1.C2.C3)  must  be  unique  and  non -coll inear. 
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Input  Data  Card  TSTEP  Transient  Tin#  Step 


Description:  Defines  time  step  Intervals  at  which  solution  will  be  generated  and  output  In 
Transient  Analysis. 


Format  and  Example: 


Field  Contents 

SID  Set  Identification  number  (Integer  > 0) 

N(i)  Number  of  time  steps  of  value  DT(i)  (Integer  2 2} 

0T(i)  Time  increment  (Real  > 0.0) 

N0(i)  Skip  factor  for  output  (Every  N(S(i)—  step  will  be  saved  for  output) 

(Integer  > 0) 

Remarks:  1.  TS1EP  cards  must  be  selected  in  the  Case  Control  Deck  (TSTEP=SID)  in  order  to  be 
used  by  NASTRAN. 

2.  In  Aeroelastic  Response  problems,  this  card  is  required  only  when  TL0AD  is  requested, 
i.e.,  when  Fourier  methods  are  selected. 
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2.5  USER' S MASTER  FILE 

As  a means  of  aiding  the  user  In  handling  the  large  (several  boxes  of  cards)  Bulk  Data  Decks 
which  are  typical  of  NASTRAN  problems,  the  User’s  Master  File  is  provided  for  storage  of  many  Bulk 
Data  Decks  on  a single  tape.  In  the  context  of  this  Section,  a "tape"  Is  synonomous  with  both  a 
physical  tape  or  a disk  file.  (See  Section  2.1  for  the  use  of  the  FILES  parameter  on  the  NASTRAN 
card.) 

There  are  many  advantages  to  using  a Master  File.  The  User's  Master  File  provides  a con- 
venient common  source  of  data.  Errors  due  to  card  handling  are  sharply  reduced  since  a several 
box  Input  deck  Is  reduced  to  a few  cards.  Finally,  the  convenience  to  the  user  In  submitting  jobs 
should  be  emphasized. 

2.5.1  Use  of  User's  Master  File 

Functionally,  the  User's  Master  File  exhibits  all  of  the  properties  of  an  Old  Problem  Tape 
(0PTP)  which  would  result  If  a job  were  terminated  after  the  NASTRAN  preface;  only  the  control 
cards  used  are  different.  Thus  the  User's  Master  File  (UMF)  becomes  an  alternate  source  of  bulk 
data  Input  to  NASTRAN  which  may  be  modified  In  identically  the  same  way  as  bulk  data  is  changed 
during  a modified  restart.  Since  the  UMF  is  used  as  an  alternate  0PTP  functionally,  only  one  or 
the  other  may  appear  In  a run.  The  UMF,  then,  is  used  only  for  an  initial  run  and  may  not  be 
used  in  conjunction  with  a restart.  The  checkpoint  feature  may  be  used  with  a UMF  run,  however, 
and  the  resulting  New  Problem  Tape  (NPTP)  may  be  used  as  an  0PTP  in  a subsequent  restart. 

In  describing  the  use  of  the  User's  Master  File,  the  UMF  control  cards  will  be  contrasted 
with  their  0PTP  counterparts.  In  place  of  the  setup  card  for  the  0PTP  tape  (see  Section  5 of  the 
Progranmer's  Manual  for  a discussion  of  these  machine  and  installation  dependent  NASTRAN  driver 
control  cards),  use  a setup  card  for  the  selected  UMF  tape.  In  place  of  the  restart  dictionary 
In  the  Executive  Control  Deck,  use  the  card 

UMF  k]t  k2 

described  In  Section  2.2.1,  which  selects  Bulk  Data  Deck  k2  from  UMF  tape  k^  to  use  in  the  current 
execution. 
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2.5.2  Using  the  User's  Master  File  Editor 

To  assist  the  NASTRAN  user  In  creating  and  maintaining  Use*  - Master  Files,  an  auxiliary 
NASTRAN  preface  module,  the  User's  Master  File  Editor,  Is  provided.  The  functions  performed  by 
the  Editor  are: 

1.  Create  a New  User's  Master  File  (NUMF)  from  Bulk  Data  Decks  supplied  by  the  user. 

2.  List  and/or  punch  Bulk  Data  Decks  from  an  already  existing  UMF. 

3.  Edit  Bulk  Data  Decks  (which  may  be  modified)  from  an  old  UMF  onto  a NUIff. 

Bulk  Data  Decks  must  be  acceptable  to  the  NASTRAN  preface  (XSPRT  and  IFP)  to  be  accepted  by 
the  Editor. 

The  executive  control  card  that  causes  NASTRAN  to  execute  as  the  User's  Master  File  Editor  is 
UMFEDIT.  When  in  the  Editor  mode,  NASTRAN  executes  only  the  preface.  A separate  run  is  required 
to  use.  a User's  Master  File  generated  by  the  Editor.  Preface  module  UMFEDT,  which  is  where  the 
User's  Master  File  Editor  actions  occur,  reads  data  cards  from  the  System  Input  Stream  which  are 
used  to  control  Editor  activity.  Some  of  these  data  cards  precede  the  Bulk  Data  Deck  being  pro- 
cessed while  others  follow.  The  remainder  of  this  section  will  be  devoted  to  describing  these 
cards  and  the  action  caused  by  then.  Section  2.5.3  gives  some  rules  to  be  followed  when  making  up 
data  cards  for  the  Editor.  Several  examples  will  then  be  given  in  Section  2.5.4  to  illustrate  the 
functions  performed  by  the  User's  Master  File  Editor. 

Table  1 shows  the  Editor  data  cards  and  describes  the  action  taken  for  each  one.  Three  classes 
are  described,  depending  on  the  tapes  used.  The  cards  are  free-field  format  as  are  the  executive 
control  cards  and  case  control  cards  previously  described.  The  symbolic  quantities  t 1 d and  pid 
are  each  up  to  8 arbitrarily  selected  Integers  chosen  by  the  user  who  causes  the  User's  Master  File 
to  be  created.  Table  2 shows  a summary  of  Editor  control  cards. 

When  a New  User's  Master  File  (NUMF)  is  created,  the  User’s  Master  File  Editor  (UMFEDIT) 
punches  the  Executive  Control  cards  that  are  needed  to  read  the  decks  from  the  newly  created  master 
file.  The  UMFEDIT  automatically  punches  one  UMF  Executive  Control  card  for  each  Bulk  Data  Deck  that 
is  written  on  the  NUMF  and  lists  it  In  a table  of  contents. 
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2.6  USER  GENERATED  INPUT 


It  may  happen  that  a user  will  want  to  take  a problem  previously  run  mi  another  program  and 
run  It  using  NASTRAN.  In  many  Instances,  this  provides  the  user  with  the  quickest  means  of 
familiarizing  himself  with  NASTRAN  since  he  Is  running  a problem  which  he  understands  intimately. 
Also,  he  may  wish  to  extend  his  analysis  of  some  previously  analyzed  problem  into  regions  which 
previous  programs  would  not  allow.  In  either  event,  he  is  faced  with  the  problem  of  Input  Data 
conversion. 

The  simplest  way  to  convert  structural  model  data  Is  to  write  a small  FORTRAN  (or  other 
language)  program  to  read  In  the  data  cards  composing  the  input  data  deck  for  the  previous  program 
and  punch  a new  NASTRAN  Bulk  Data  Deck.  Usually,  the  information  is  in  a one  to  one  correspond- 
ence, and  this  procedure  is  quite  straight  forward,  requiring  only  a minimal  knowledge  of  program- 
ing. While  a large  deck  of  cards  may  result,  by  using  the  User's  Master  File  feature  described  In 
Section  2.5,  the  amount  of  large  deck  handling  may  be  minimized. 

2.6.1  Utility  Module  INPUT  Usage 

NASTRAN  has  implemented  one  data  generating  utility  module  within  its  existing  structure  for 
specific  cases.  General  characteristics  of  the  INPUT  module  are  as  follows: 

1.  INPUT  allows  the  user  of  NASTRAN  to  generate  the  majority  of  the  bulk  data  cards 
for  a number  of  selected  test  problems  without  having  to  actually  input  the  physical 
cards  into  the  Bulk  Data  Deck. 

2.  The  test  problems  for  which  partial  data  are  generated  by  INPUT  are: 


a.  N x N Laplace  Network  from  scalar  elements 

b.  W x L Rectangular  Frame  from  BAR  elements  or  R0D  elements 

c.  W x L Rectangular  Array  of  QUAD  I elements 

d.  W x L Rectangular  Array  of  TRIA1  elements 

e.  N - segment  string  from  scalar  elements 

f.  N - cell  beam  made  from  BAR  elements 

g.  N - scalar  point  full  matrix  with  optional  unit  loading 
!i.  N - spoke  wheel 

These  problem  types  are  described  separately  In  the  following  sections. 
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3.  To  use  INPUT  variations  of  the  following  alter  deck  must  be  used: 

ALTER  1 

PARAM  //C,N.N0P/V,N,TRUE=-1  $ 

INPUT,  ,, , ,/G1 ,G2, ,G5/C,N,a/C,N,b/C,N,b  $ 

EQUIV  G1.GE0M1/TRUE  / G2.GE0M2/TRUE / G5.GE0M5/TRUE  $ 

ENDALTER 

The  specific  data  blocks  that  need  be  Included  depend  on  the  particular  problem  as  do 
the  parameter  values.  Examples  for  each  problem  type  will  be  given. 

4.  Data  cards  are  read  by  INPUT  from  the  System  Input  File  using  F0RTRAN  1/0,  each  card 
containing  up  to  10  eight  column  fields.  Remember  to  rlght-iustlfy  this  data.  The 
required  data  are  described  in  each  problem  type  description. 

5.  The  INPUT  data  card(s)  follow  the  ENDDATA  card.  Do  not  "store"  other  data  that  is 
not  intended  to  be  used  by  the  INPUT  module. 

6.  Several  sample  problems  were  run  as  part  of  checkout.  The  input  for  these  runs  are 
available  as  examples  of  INPUT  usage. 

7.  Restart  tables  are  not  effective  with  respect  to  "cards"  generated  by  INPUT  since 
the  preface  is  unaware  of  their  existance. 

8.  The  INPUT  data  generator  feature  is  restrictive.  It  can  only  be  used  in  the  circum- 

stances illustrated.  The  user  may  employ  the  INPUT  module  as  described  but  merging  of 
user  data  with  INPUT  data  is  not  supported.  As  an  example,  single  point  constraints  may 
be  defined  either  in  the  bulk  data  deck  or  in  the  INPUT  module  data  deck  but  not  both 
places  in  an  attempt  to  combine  them.  Thus  if  SPC  cards  are  defined  In  the  bulk  data 

deck,  then  the  G4  data  block  will  not  be  generated  and  GE0M4  must  not  be  equlvalenced  to 

G4. 

2.6. 1.1  Laplace  Circuit  (a=l,  b=  1 ,2  or  3,  c is  not  used) 

INPUT  generates  CELAS4,  SPC  (for  b=l),  and  CMASS  (for  b=2,3)  cards  for  the  circuit  shown. 
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a. 


b. 


Data  Card 

1 W (18) 

2 L (18) 

3 Ax  (E8.0) 

4 Ay  (E8.0) 

5 P (18) 

Options  (SEQGP  cards) 


No.  calls  In  x-dlractlon 
No.  calls  In  y-dlrectlon 
length  of  call  In  x-dlractlon 
Length  of  call  In  y-dlractlon 
Permanent  single-point  constraints 


b 


■1,  Regular  Banding  (no  SEQGP  cards  generated) 

■2,  Double  Banding 

-3,  Active  Columns 

*4,  Reverie  Double  Biding 


I *0,  Bars 

*1.  Rods  with  both  diagonals 
*2.  Rods  with  U.  - LR  diagonals 
■3,  Rods  - statically  determinate 


c.  Notes 

(1)  A PBAR  card  with  P1D  of  101  must  be  supplied  as  part  of  the  Bulk  Data 
for  c ■ 0;  for  c t 0,  this  Is  a PR0D  card. 

(2)  If  b « 1,  SEQGP  cards  may  be  Included  In  the  Bulk  Data. 
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4 


ID  INPUT.  CASE2 
TIME  30 
APP  DISP 
SBL  1.3 
ALTER  1 


PARAM  //t.MJP/V.N.TRUE-l  $ 

INPUT.  ,„,/G1.G2.,,/C,N,2/C,N,l  $ 

EQUIV  G1 .GE0M1 /TRUE  / G2 .GERM2/TRUE  $ 


ENDALTER 

CENO 

ECHR-B0TH 

TITLE-TEST  OF  UTILITY  MBOULE  INPUT 

SUBTITLE-RECTANGULAR  FRAME  FR0M  BARS 

LABEL-REGULAR  BANDING 

SPC-1 

L BAD-1 

BUTPUT 

SET  101  • 1 ,4.17.20 

DISP-101 

BEGIN  BULK 


FBRCE 

1 

20 

0 

1.0 

1.0 

0.0 

0.0 

MAT1 

7 

1.0 

1.0 

PBAR 

101 

7 

1.0 

2.0 

4.0 

8.0 

SPC 

ENDDATA 

1 

1 

1234 

0.0 

4 

23 

0.0 

3 

4 

1.0 

2.0 
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a.  Data  Deck  (2  cards  required) 
First  Card 


1 

W 

08) 

No.  cells  In  x-dlrectlon 

2 

L 

(18) 

No.  cells  In  y-direction 

3 

AX 

(£8.0) 

Length  of  cell  In  x-dlrecflin 

4 

Ay 

(E8.0) 

Length  of  cell  in  y-dlrectlon 

5 

IP 

(18) 

Permanent  Constraints 

6 

A 

(E8.0) 

Sweep  angle  In  degrees 

7 

0 

(E8.0) 

Material  orientation  angle  In  degrees 

Second  Card 

1 

IYO 

(18) 

SPC's  on  y * 0 

2 

1X0 

(18) 

SPC's  on  x ■ 0 

3 

IYL 

(18) 

SPCs  on  y ■ L • Ay 

4 

IXW 

(18) 

SPCs  on  x • W • Ax 

5 

I0X 

(18) 

0HIT's  In  x-dlrectlvn 

6 

I BY 

(18) 

0MIT's  In  y-dlrectlon 

Options 

(SEQGP  cards) 

{ '1* 

Regular  banding  (no  SEQGP  cards  generated) 

b ) 

Double  banding 

1 "3* 

Active  banding 

v »4,  Reverse  double  banding 

c.  Notes 

(1)  If  IP.  1Y0,  1X0.  IYL,  IXW.  J0X,  and  10Y  are  all  zero,  data  block  G4  will 
be  purged. 

(2)  A PQUAD1  card  with  PID  * 101  must  be  included  in’the  Bulk  Data. 

(3)  IF  SPCs  are  generated  the  set  ID  will  be  1000NX  ♦ NY. 

(4)  If  b ■ l,  SEQ6P  cards  may  be  Included  In  the  Bulk  Data. 
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ID  INPUT,  CASE3 
TIME  30 
APP  DISP 
S0L  1,3 
ALTER  1 

PARAM  //C,N,NjJP/V,N,TRUE*-l  $ 

INPUT,  ,,,,/G1,G2,,G4,/C,N,3/C,N,1  $ 

EQUIV  G1  ,GE0M1 /TRUE  / G2 .GE0M2/TRUE  / G4  .GE0M4/TRUE  $ 

ENDALTER 

CEND 

ECH0=B(JTH 

TITLE=TEST  0F  UTILITY  MODULE  INPUT 
SUBTTTLE=RECT ANGULAR  PLATE  MADE  FR0M  CQUADI'S 


LABEL=STATICS 


SIMPLE  SUPPORTS 


REGULAR  BAND 
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a.  Data  Deck  (2  cards  required) 

First  Card 


1 

M 

(18) 

No.  cells  in  x-dlrection 

2 

L 

(18) 

No.  cells  in  y-directlon 

3 

Ax 

(E8.0) 

Length  of  cell  in  x-directlon 

4 

Ay 

(E8.0) 

Length  of  cell  in  y-directlon 

5 

IP 

(18.0) 

Permanent  constraints 

6 

A 

(E8.0) 

Sweep  angle  in  degrees 

7 

e 

(E8.0) 

Material  orientation  angle  in  degrees 

Second  Card 

1 

IYO 

(18) 

SPC's  on  y * 0 

2 

1X0 

(18) 

SPCs  on  x * 0 

3 

IYL 

(18) 

SPCs  on  y « L 'Ay 

4 

IXW 

(18) 

SPCs  on  x » W • Ax 

b.  Options  (SEQGP  cards) 

/ =1,  Regular  banding  (no  SEQGP  cards  generated) 

1 =2,  Double  banding 

b \ 

I *3,  Active  banding 

=4,  Reverse  double  banding 

c.  Notes 

(1)  If  IP,  IYO,  1X0,  IYL  and  IXW  are  all  zero,  G4  will  be  purged. 

(2)  A PTRIA1  card  with  PID*101  must  be  included  in  the  Bulk  Data. 

(3)  If  SPCs  are  generated  the  set  ID  will  be  1000NX  + NY. 

(4)  If  b«l , SEQGP  cards  may  be  included  in  the  Bulk  Data. 
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USER  GENERATED  INPUT 


a.  Data  Card 


1 N (18) 

2 k1  (E8.0) 


No.  of  segments 
Spring  value 


3 

4 

5 


k.  (E8.0)  Spring  value  (If  zero,  none  of  these  elements  are 

£ generated) 

m (E8.0)  Mass  value  (If  zero,  none  of  these  elements  are 

generated) 

b (E8.0)  Damper  values  (If  zero,  none  of  these  elements  are 

generated) 


b . Notes 

(1)  If  any  of  kg,  m,  or  b are  zero,  those  elements  will  not  be  generated. 


i 


\ 


2.6-17  (3/1/71) 


NASTRAN  DATA  DECK 


10  INPUT,  CASE  5 
TIME  30 
APP  DISP 
SOI  1,3 
ALTER  1 

.ARAM  //C.N,N0P/V,N,TRUE»-1  $ 

INPUT /,G2,,,/C,N,5  $ 

EQUIV  G2.GE0M2/TRUE  $ 

ENDALTER 

CEND 

ECHO=BOTH 

TITLE*TEST  0F  UTILITY  MODULE  INPUT 

SUBT ITLE'N-SEGMENT  STRING 

LABEL*STATICS 

L0AD=1 

OUTPUT 

DISP=ALL 

BEGIN  BULK 

| SL0AD  1 3 1.0  6 

ENDDATA 

7 1.0  0.0  0.0  0.0 


USER  GENE RATED  INPUT 


2.6. 1.8  N - spoked  Wheel  mrde  from  BAR  elements  (a  = 8,  b and  c are  not  used) 

INPUT  generates  N+l  GRID  points,  all  of  which  are  connected  to  the  last  point,  and 
54  CBAR  cards.  The  CBAR  cards  represent  connections  around  the  circumference  and  spokes 
In  the  wheel  as  shown. 

h—r 


a.  Data  deck 
First  Card 


1 

N 

(18) 

No.  of  spokes 

2 

XL 

(E8.0) 

Radius  of  wheel 

3 

IP 

(18) 

Permanent  constraints  on  rim 

4 

IFLG 

(18) 

Orientation  vector  flag 

5 

IGO 

(18) 

GO  (used  only  if  IFLG  » 2) 

6 

ICEN 

(18) 

Permanent  constraints  at  center 

Second  Card 

i 

XI 

(E8.0) 

Orientation  vector  XI  component 

2 

X2 

(E8.0) 

Orientation  vector  X2  component 

3 

X3 

(E8.0) 

Orientation  vector  X3  component 

b.  Notes 

(1)  A PBAR  card  with  PID  ■ 101  is  required. 

(2)  The  option,  IFLG  » 2,  Is  not  allowed  for  this  case. 

(3)  A coordinate  system  with  CIO  ■ 2 Is  required.  All  points,  except  the  center, 
will  reference  this  system. 

(4)  The  number  of  spokes,  N,  cannot  exceed  255. 


2.6-23  (12/31/77) 


NASTRAN  DATA  DECK 


ID  INPUT,  CASE  8 
TIME  10 
APR  DISP 
S0L  1,3 
ALTER  1 

PARAM  //C,N,N0P/V,N,TRUE=-1  $ 

INPUT  GE0M1 ,GE0M2,,,/G1,G2,,,/C,N,8  $ 
EQUIV  G1.GE0M1/TRUE  / G2,GE0M2/TRUE  $ 
ENDALTER 
CEND 

TITLE  - TEST  0F  UTILITY  M0DULE  INPUT 

SUBTITLE  = N-SP0KED  WHEEL 

LABEL  = STATICS 

L0AD  = 20 

0UTPUT 

DISP  = ALL 

BEGIN  BULK 


C0RD2C 

2 

0 

0.0 

0.0 

o 

o 

o 

+CYL 

0.0 

0.0 

1.0 

F0RCE 

20 

1 

0 

1.0 

o 

o 

o 

MAT1 

7 

1.0 

0.3 

PBAR 

101 

7 

1.0 

100.0 

100.0 

ENDDATA 

8 

10.0  12456 

1 

0 123456 

0.0 

0.0  1.0 
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Combine  Sets  of  Substructures 


Purpose:  This  operation  will  perform  the  operations  to  combine  the  matrices  and  loads  up  to 
seven  substructures  Into  matrices  and  loads  representing  a new  pseudostructure.  Each  component 
structure  may  be  translated,  rotated,  and  reflected  before  it  is  connected.  The  user  may  manually 
select  the  points  to  be  connected  or  direct  the  program  to  connect  them  automatically. 


Substructure  Command  COSINE  - 


Request  Format: 


COMBINE  ( 


7 | ) namel , name2,  etc. 


f 

i: 


I 


Subcommands : 

NAME  - new  name  (required) 

TOLERANCE  = e (required) 

CONNECT  = n 

OUTPUT  = m^ , m2 , . . . 

Each  individual  component  substructure  may  have  the  following  added  conmands: 


COMPONENT  = name 

TRANSFORM  = m 


/ x 
l Y 

) 1 

SYMTRANSFORM  = { XY 

j XZ 

f YZ 

' XYZ 

SEARCH  = namej,  namek,  etc. 


repeat 
for  each 
component 


Definitions: 

AUTO/MAN  - Defines  method  of  connecting  points.  If  AUT0  is  chosen,  the  physical 

location  of  grid  points  is  used  to  determine  connections.  If  MAN,  all  con- 
nections are  defined  on  C0NCT  or  C0NCT1  bulk  data. 

X,  Y,  Z - Are  used  on  COMBINE  card  for  searching  geometry  data  for  AUTO  connections. 

Denotes  preferred  search  direction  for  processing  efficiency. 

namel,  nameZ,  etc.  - Unique  names  of  substructures  to  be  combined.  Limits  are  from  one  to  seven 
component  structures. 

new  name  - Defines  name  of  combination  structure  (required). 

e - Defines  limit  of  distance  between  points  which  will  be  automatically  con- 

nected (real  >0). 

n - Defines  set  number  of  manual  connections  and  releases  specified  on  bulk  data 

cards,  C0NCT,  C0NCT1 , and  RELES. 

name  - On  COMPONENT  card  defines  which  substructure  (namel,  etc.)  to  which  the 

following  data  is  applied. 


1 


% 
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m 

X,Y, . . 

namej 

, m. 
Notes: 


- Set  Identification  number  of  TRANS  and  GTRAN  bulk  data  cards  which  define  the 
orientation  of  the  substructure  and/or  selected  grid  points  relative  to  new 
basic  coordinates. 

.XY....XYZ  - Defines  axis  (or  set  of  axes)  normal  to  the  plane(s)  of  symmetry  In  the  new 
basic  coordinate  system.  The  displacement  and  location  coordinates  in  these 
directions  will  be  reversed  in  sign. 

- Limits  the  automatic  connection  process  such  that  only  connections  between 
component  "name"  and  these  structures  are  produced.  Multiple  search  commands 
may  appear  for  any  one  component  (see  Note  4). 

, etc.  - Optional  output  requests  (see  Note  5). 

1.  The  automatic  connections  are  produced  by  first  sorting  the  grid  point  coordinates  In 
the  specified  coordinate  direction  and  then  searching  within  limited  groups  of  coordi- 
nates. If  the  boundary  of  a substructure  to  be  connected  Is  aligned  primarily  along 
one  of  the  coordinate  axes,  this  axis  should  be  used  as  the  preferred  search  direction. 
If  the  boundary  is  parallel  with,  say,  the  yz  plane  and  all  boundary  coordinates  have 

a constant  x value,  then  the  search  should  be  specified  along  either  the  y or  the  z 
axis. 

2.  The  transformation  (TRANS)  data  defines  the  orientation  of  the  component  substructure 
(old  basic)  in  terms  of  the  new  basic  coordinate  system.  All  grid  points  originally 
defined  in  the  old  basic  system  will  be  transformed  to  the  new  basic  system.  Points 
defined  in  local  coordinate  systems  will  not  be  transformed  unless  otherwise  specified 
on  a GTRAN  card,  and  their  directions  will  rotate  with  the  substructure. 

3.  The  SYMTRANF0RM  (or  SYMT)  request  Is  primarily  used  to  produce  symmetric  reflections 
of  a structure.  This  is  usually  preceded  by  an  EQUIV  coranand  to  produce  a new,  unique 
substructure  name.  Note  that  the  results  for  the  new  reflected  substructure  may 
reference  a left-handed  coordinate  system  wherever  local  coordinate  systems  are 
retained  during  the  transformation.  However,  those  coordinates  which  are  originally 
in  the  old  basic  or  are  newly  specified  via  a GTRAN  card  are  automatically  transformed 
to  a right-handed  coordinate  system  of  the  combined  structure  during  the  combination 
process.  Note  that  the  symmetric  reflection  occurs  first  using  the  component's  own 
basic  coordinate  system  before  the  translational  and  rotational  transformation  called 
for  by  TRANS. 

4.  If  any  search  option  is  present  then  all  connections  between  substructures  must  be 
specified  explicitly  with  SEARCH  commands.  Only  those  combinations  specified  will  be 
searched  for  possible  connects.  Symmetric  connects  need  not  be  declared  (l.e., 

C0MP0NENT  A SEARCH  B implies  C0MP0NENT  B SEARCH  A).  The  user  is  warned  that  care  must 
be  taken  to  assure  all  proper  connections  of  substructures  should  any  SEARCH  commands 
be  utilized. 

5.  The  program  automatically  processes  matrix  data  for  the  C0MBINE  operation  in 

the  most  economical  order,  i.e.,  the  matrices  with  fewest  terms  are  processed  first. 

6.  The  bandwidth  of  the  resultant  matrices  may  be  controlled  by  selection  of  substructures, 
their  boundaries,  and  the  order  in  which  the  substructures  are  listed  in  the  C0MBINE 
conmand.  The  degrees  of  freedom  in  the  resultant  matrices  are  located  as  defined  in 
the  sample  problem  below: 


C0MBINE  A,  B,  C,  D 


A 

interior 

ABC 

boundary 

AB 

boundary 

C 

Interior 

B 

interior 

AD 

boundary 

AC 

boundary 

BD 

boundary 

BC 

boundary 

Etc. 
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7.  The  following  output  requests  are  available  for  the  COMBINE  operation  (*  marks 
recommended  output  options): 

CODE  OUTPUT 

2*  S0F  table  of  contents 

3 C0NCT1  bulk  data  summary 

4 C0NCT  bulk  data  summary 

6 GTRAN  bulk  data  summary 

7*  TRANS  bulk  data  summary 


9 RELES  bulk  data  summary 

11  Summary  of  automatically-generated  connections  (In  terms 

of  internal  point  numbers) 


12* 

Complete  conne 
defining  each 
and  component 

13 

The  EQSS  Item 

14 

The  BGSS  Item 

15 

The  CSTM  Item 

16 

The  PLTS  Item 

17 

The  L0DS  item 

Output  printed  Is  formatted  S0F  data 
for  the  newlv  created  pseudostructure 
(See  Section  1.10.2  for  definitions). 


Samples: 

1 1 . COMBINE  PANEL  SPAR 

T0LE  = .0001 
NAME  * SECTA 

2.  COMBINE  (AUTO, 2)  TANK!,  TANK2 , BULKHD 

NAME  « TANKS 
TOLE  » .01 
COMPONENT  TANK1 
TRAN  « 4 
SEARCH  * BULKHO 
COMPONENT  TANK2 
SEARCH  * BULKHD 

3.  COMBINE  (MAN)  LWING,  RWING 

T0LE  = 1.0 
NAME  * WING 
COMPONENT  LWING 
SVMT  = Y 


| 

■ 
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Substructure  Cocrmand  DELETE 


Purpose:  To  delete  individual  substructure  Items  from  the  S0F. 


Request  Format: 


DELETE  name,  Iteml,  1tem2,  1tem3,  1tem4,  ItemS 


Subcommands:  None 


Definitions: 


- Substructure  name 


Item],  1tem2,...  - Item  names  (H0RG,  KMTR , LpDS,  SjILN,  etc.) 


notes : 1.  DELETE  may  be  used  to  remove  from  one  to  five  Items  of  any  single  substructure. 

2.  For  primary  substructures,  Items  of  related  secondary  substructures  are  removed  only 
If  the  later  point  to  the  same  data  (KMTX,  MMTX,  etc.). 

3.  For  secondary  and  Image  substructures,  no  action  Is  taken  on  Items  of  related  sub- 
structures, 1.e.»  Items  of  equlvalenced  substructures  or  higher  or  lower  level 
substructures. 

4.  See  the  EDIT  and  DESTR0Y  commands  for  other  means  of  removing  substructure  data. 
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Substructure  Command  DESTROY  - Removes  All  Data  Referencing  a Component  Substructure 

Purpose:  To  remove  data  for  a substructure  and  all  substructures  of  which  It  Is  a component  from 
the  SF.  In  addition  to  the  substructure  belnq  DESTRBY'ed  ("name"),  data  for  substructures  which 
satisfy  one  or  more  of  the  following  conditions  are  also  removed  from  the  S0F: 

1.  All.  substructures  of  which  "name"  is  a component 

2.  All  secondary  (or  equlvalenced)  substructures  for  which  "name*  Is  the  primary 
substructure 

3.  A]2  Image  substructures  which  are  components  of  a substructure  that  Is  destroyed 

Reauest  Format: 

DESTROY  name 

Subcommands : None 


Definition: 

name  * Name  of  substructure 

Notes : 1.  No  action  Is  taken  If  "name"  Is  an  Image  substructure. 

2.  See  related  commands  EDIT  and  OELETE  for  additional  means  of  removing  substructure 
data. 
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Substructure  Comnand  DUMP 

Purpose;  To  copy  the  entire  $0F  to  an  extemcl  file. 

Request  format: 

DUMP  filename  { *taIe  } 

Subcoamands ; None 
Definitions; 

Filename  - Name  of  the  external  file.  Any  one  of  the  following;  INPT,  INP1,...,  JNP9. 

DISK  - File  resides  on  a direct  access  device. 

TAPE  - File  resides  on  tape. 

Notes : 1.  DUMP  may  be  used  to  create  a backup  copy  of  the  S0F. 

2.  All  system  Information  on  the  $0F  Is  saved. 

3.  The  REST0RE  command  will  reload  a DUMPed  S0F. 

4.  OUMP/REST0RE  may  not  be  used  to  change  the  size  of  the  S0F. 

5.  It  Is  more  efficient  to  use  operating  system  utility  programs  to  create  back-up  copies 
t*  the  S0F  If  they  are  available. 
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Substructure  Command  PLgT  - Substructure  Plot  Conwand 


Purpose:  This  operation  is  used  to  plot  the  undeformed  shape  of  a substructure  which  may  be  com- 
posed of  several  component  substructures.  This  command  Initiates  the  execution  of  a plot  at  any 
stage  of  the  substructure  process.  The  actual  plot  coenands;  origin  data,  etc.,  must  be  included 
in  the  normal  case  control  data. 


Request  Format: 
PLgT  name 


Subcommands : None 


Definitions: 

name  - Name  of  c-imponent  substructure  to  be  plotted. 


Notes:  1.  The  set  of  elements  to  be  plotted  will  consist  of  all  the  elements  and  grid  points 

saved  in  Phase  1 for  each  basic  substructure  comprising  the  substructures  named  in  the 
PLgT  conmand.  (Only  one  plot  set  from  each  basic  substructure  is  saved  in  Phase  1.) 

2.  The  structure  plotter  output  request  packet,  while  part  of  the  standard  Case  Control 
Deck,  are  treated  separately  in  Sections  4.2  and  4.3,  respectively. 


I 


f 


i 
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Substructure  Command  REC0VER  - Phase  2 Solution  Data  Recovery 


Purpose:  This  operation  recovers  displacements  and  boundary  forces  on  specified  substructures  in 
the  Phase  2 execution.  The  results  are  saved  on  the  S0F  file  and  they  may  he  printed  uoon  user 
request.  This  command  should  be  Inout  after  the  S0LVE  command  to  store  the  solution  results  on 
the  S(5F  file. 


Request  Format: 


RECOVER  s- 
Subcommands 

-name 

SAVE 

- name 

PRINT 

= name 

f ALL 

OISP 

= ■ 

i " 

i NpNE 

( ALL 

SPCF  = { n 

\ M0ME 

( ALL 

0UJAD  = | n 

INgME 

BASIC  = b-name 


for  static  analysis  only: 


S0RT 


| SUBCASE 
“ ( SUBSTRUCTURE 


ALL 

SUBCASES  = n 

VN0NEJ 


for  dynamic  analysis  only: 

\ 


S(5RT 

M0DES 

RANGE 


MjDDES 
‘ SUBSTRUCTURE  I 


ALL 

n 

1 1 JUNE 


= fl*  f2 


Definitions: 

s-name  - Name  of  the  substructure  named  in  a nrior  S0I.VE  command  from  which  the  solution 

results  are  to  be  recovered. 

name  - Name  of  the  component  structure  for  which  results  are  to  be  recovered.  Nay  be  the 

same  as  "s-name". 
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t 


i 


b-name 

ALL 

N0NE 

n 


SUBCASE 

H0OFS 

SUBSTRUCTURE 


- Name  of  component  basic  substructure  that  following  output  requests  are  to  apply  to. 

- Output  for  all  points  will  be  produced. 

- No  output  is  to  be  produced. 

- Set  identification  number  of  a SET  card  appearing  in  Case  Control.  Only  output  for 
those  points,  subcases,  or  modes  whose  identification  number  appears  on  this  SET 
card  will  be  produced. 

- Ranqe  of  frequencies  for  which  output  will  be  produced.  If  only  f^  is  present  the 
range  is  assumed  to  be  0 - f^. 

- All  outout  requests  for  each  subcase  will  a poear  together. 

- All  output  requests  for  each  mode  will  appear  tooether. 

- All  output  requests  for  each  basic  substructure  will  appear  together. 


Output  R»fuests:  Printed  output  oroduced  by  the  RECOVER  PRINT command  can  be  controlled  byjrequcsts 
preslnt' ~1u  eTEfier  Case  Control  or  the  RECOVER  command  in  the  Substructure  Control  Deck.  If  no 
output  requests  are  present,  the  PRI^T  command  is  equivalent  to  SAVE  and  no  output  will  be  printed. 

The  REC0VER  output  options  described  above  may  aopear  after  any  PRINT  command.  These  output 
requests  will  then  override  any  Case  Control  requests.  The  output  requests  for  any  PRINT  command 
can  also  be  specified  for  any  or  all  basic  component  substructures  of  the  results  beinq  recovered. 
These  requests  will  then  override  any  requests  in  Case  Control  or  after  the  PRINT  command. 

Example  of  output  control: 


REC0VFR  S0LSTRCT 
PRINT  ABSC 

S0RT  = SUBSTRUCTURE 
DISP  = ALL 
0L0AD  = 10 
BASIC  A 
DISP  = 5 
BASIC  C 

0L0AD  = N0wE 
SUBCASES  = 20 
SAVE  ABC 


basic  defaults  for  ABDC  output 
override  requests  for  BASIC  A 
override  requests  for  BASIC  C 


Notes:  1.  SAVE  will  save  the  solution  for  substructure  "name"  on  the  S0F.  PRINT  will  save  and 

print,  the  solution. 

2.  If  the  solution  data  already  exists  on  the  S0F,  the  existing  data  can  be  printed  with- 
out costs  of  regeneration  with  the  PRINT  command. 

3.  For  efficiency,  the  user  should  order  multiple  SAVE  and/or  PRINT  commands  so  as  to 
trace  one  branch  at  a time  starting  from  his  solution  structure. 


4.  Reaction  forces  are  computed  for  a substructure  onlj/  if  (1)  the  substructure  is  named 
on  a PRINT  subcommand  and,  (2)  an  output  request  for  SPCF0RCE  exists  in  the  Case 
Control  or  the  REC0VER  command. 

5.  All  set  definitions  should  appear  in  Case  Control  to  ensure  their  availability  to  the 
RECOVER  module. 

6.  The  S0RT  output  option  should  only  appear  after  a PRINT  command.  Any  S0RT  commands 
appearing  alter  a RASIC  command  will  be  ignored. 


t 


i 


I 


i 


1 
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7.  If  both  a HIDES  request  and  a RANGE  request  appear  for  dynamic  analysis,  both 
requests  must  be  satisfied  for  apy  output  to  be  produced. 

8.  The  media,  print  or  punch,  where  output  Is  produced  Is  controlled  throuqh  Case 
Control  requests.  If  no  Case  Control  requests  are  present,  the  default  of  print 
Is  used. 
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Substructure  Command  REDUCE  - Phase  2 Reduction  to  Retained  Degrees  of  Freedom 


Purpose:  This  operation  performs  a Suyan  matrix  reduction  process  for  a specified  component  sub- 
s true  Cure,  otherwise  known  as  matrix  condensation.  It  produces  the  same  result  as  obtained  by  the 
specification  of  NASTRAN  0MIT  or  ASET  data.  The  purpose  Is  to  reduce  the  size  of  the  matrices. 

In  static  analysis  only  points  on  the  boundary  need  be  retained.  In  dynamics,  the  boundary  points 
and  selected  Interior  points  are  retained. 

Request  Format: 

REDUCE  name 


Subcommands: 

NAME  - new  name 
BOUNDARY  - n 


0UTPUT  - mr  m2,... 
RSAVE 


Definitions: 

name 

new  name 
n 


- Name  of  substructure  to  be  reduced. 

- Name  of  resulting  substructure. 

- Set  identification  number  of  8DYC  bulk  data  cards  which  define  sets  of  retained 
degrees  of  freedom  for  the  resulting  reduced  substructure  matrices. 


m.j,  n^,  etc.  - Optional  output  requests  (see  Note  3). 


Notes:  1. 


All  references  to  the  grid  points  and  components  not  defined  in  the  "boundary  set"  will 
be  reduced  out  of  the  new  substructure.  Any  subsequent  reference  to  these  omitted 
degrees  of  freedom  in  C0MBINE,  REDUCE,  or  S0LVE  operations  generates  an  error  condition. 


2.  The  same  transformations  will  be  applied  to  the  reduced  mass  matrix  for  the  new  sub- 
structure. See  the  NASTRAN  Theoretical  Manual  for  a discussion  of  this  effect. 

3.  The  following  output  requests  are  available  for  the  REDUCE  operation  (*  marks  recom- 
mended output  options): 

CODE  OUTPUT 

1*  Current  problem  summary 

2 Boundary  set  summary 

3 Summary  of  grid  point  ID  numbers  in  each  boundary  set 

4 The  EQSS  Item  for  the  structure  being  reduced 

5*  The  EQSS  item 

6*  The  BGSS  item 

7 The  CSTM  item 

8 The  PLTS  Item 

9*  The  10DS  item 


These  requests  write  formatted  S0F  Items 
for  the  new  reduced  pseudostructure 


4.  If  the  RSAVE  card  is  included,  the  decomposition  product  of  the  interior  point  stiffness 
matrix  (LMTX  item)  is  saved  on  the  S0F  file.  This  matrix  will  be  used  In  the  data  rec- 
overy for  the  omitted  points.  If  it  Is  not  saved  it  will  he  regenerated  when  needed. 
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Substructure  Command  RESTORE 


Purpose:  To  reload  the  S0F  from  an  external  file  created  with  the  DUMP  conmend. 


Request  Format: 


RESTORE  filename  | 


Subcommands:  None 


Definitions: 

Filename  - Name  of  the  external  file.  Any  one  of  the  following:  INPT,  INPI INP9. 

DISK  - File  resides  on  a direct  access  device. 

TAPE  - File  resides  on  tape. 


Notes : 1.  The  external  file  must  have  been  created  with  the  DUMP  command. 

2.  The  SOF  must  be  declared  as  'NEW  on  the  SOF  command. 

3.  RESTORE  must  be  the  very  first  substructure  command  following  the  SOF  and  PASSWORD 
declarations. 

4.  The  S0F  size  declarations  for  the  RESTORE  command  must  be  exactly  the  same  as  for  the 
SOF  which  was  DUMPed.  The  DUMP/RESTORE  commands  can  not  be  used  to  Increase  the  size  \ 
of  the  SOF. 
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''s,  Substructure  Mode  Control  RUN  - Specifies  Run  Options 

Purpose:  This  command  Is  used  to  limit  the  substructure  execution  for  the  purpose  of  checking 
the  validity  of  the  input  data.  It  allows  for  the  processing  of  input  data  separately  from  the 
actual  execution  of  the  matrix  operations. 


Request  Format: 


Subcommands : None 


Definitions: 

DRY  - Limits  the  execution  to  table  and  transformation  matrix  generation.  Matrix  opera- 

tions are  skipped. 

G0  - Limits  the  execution  to  matrix  generation  only.  This  mode  must  have  been  preceded 

by  a successful  RUN=DRY  execution.  Also,  this  mode  may  be  used  with  new  0PTIONS 
following  a successful  RUN=STEP  execution. 

DRY GO  - Will  cause  execution  ot  a complete  dry  run  for  the  entire  job,  followed  by  a RUN*G0 

execution  if  no  fatal  errors  were  detected. 

STEP  - Will  cause  the  execution  of  both  DRY  and  GO  operations  one  step  at  a time. 


Notes:  1.  The  DRY,  G0  and  STEP  options  may  be  changed  at  any  step  in  the  input  substructure 

command  sequence.  If  the  DRYG0  option  is  used,  the  RUN  card  must  appear  only  once  at 
the  beginning. 

2.  If  a fatal  error  occurs  during  the  first  pass  of  the  DRYG0  option,  the  program  exits 
at  the  completion  of  all  DRY  operations. 
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Substructure  Operation  File  Declaration  Sg£  - Assigns  Physical  Files  for  Storage  of  the  S0F 


Purpose:  This  declaration  defines  the  names  and  sizes  of  the  physical  NASTRAN  files  the  user 
assigns  for  storage  of  the  S0F  file.  At  least  one  of  these  declarations  must  be  present  in  each 
substructure  command  deck.  As  many  S0F  declarations  are  required  In  the  substructure  conrand  deck 
on  each  run  as  there  are  physical  files  assigned  for  the  storage  of  the  S0F  file. 


Request  Format: 

S0F(no.)  = filename,  filesize,  j j 


Subcommands : 
PASSWORD  = password 


Definitions: 

no.  - Integer  index  of  S0F  file  (1,  2,  etc.)  in  ascending  order  of  files  required  for  storage 
of  the  S0F.  The  maximum  index  is  10. 

filename  - User  name  for  an  S0F  physical  file. 

filesize  - Size  of  allocated  file  space  in  kilowords,  default  = 100. 

0LD  - S0F  data  is  assumed  to  already  exist  on  the  file. 

NEW  - The  S0F  is  new.  In  this  case,  the  S0F  will  be  initialized. 

password  - BCD  password  for  the  S0F  (8  characters  maximum)  used  to  protect  the  file  and  insure  thai 
the  correct  file  is  assigned  for  the  current  run  (see  the  PASSW0RO  card  description). 


Notes:  1.  If  more  space  is  required  for  storage  of  the  S0F  file,  additional  physical  files  may 
be  declared.  Alternately,  the  file  size  parameter  on  a previously  declared  file  may 
be  increased,  but  only  on  the  last  physical  file  if  more  than  one  is  used  (on  IBM  the 
size  of  an  existing  file  may  not  be  increased. 

2.  Once  an  S0F  declaration  is  made,  the  index  of  the  S0F  file  must  always  be  associated 
with  the  same  file  name.  File  names  may  not  be  changed  from  run  to  run. 

3.  The  file  names  of  each  physical  S0F  file  must  be  unique. 

4.  The  declared  size  of  the  S0F  may  be  reduced  by  the  amount  of  contiguous  free-space  at 
the  end  of  the  logical  S0F  file.  This  may  be  accomplished  by  removing  the  physical 
file  declaration  for  those  unused  files  which  have  the  highest  sequence  numbers.  An 
attempt  to  eliminate  a portion  of  the  S0F  which  contains  valid  data  will  result  in  a 
fatal  error. 


5.  If  the  NEW  parameter  is  present  on  any  one  of  the  S0F  declarations,  the  entire  logical 
S0F  is  considered  new.  Therefore,  if  an  additional  physical  file  is  added  to  an  existing 
S0F,  the  NEW  parameter  should  not  be  included  on  any  declarations. 

6.  The  following  conventions  should  be  used  for  the  file  name  declarations  on  each  of  the 
three  NASTRAN  computers: 


CDC/CYBER 


Must  be  a 4-character  alphanumeric  name  with  no  special  characters  or  blanks  al’owed. 
The  file  name  used  on  the  S0F  declaration  must  correspond  to  ones  used  on  the  system 
REQUEST  or  ATTACH  card.  Note  that  after  a NASTRAN  execution,  the  SfF  files  should  be 
catalogued  or  extended. 
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Examples: 

1.  Create  a new  S0F  file  with  a filename  of  S0F1  and  catalogue  It. 

REQUEST  ( S0F1  ,*PF) 

NASTRAN. 

CATAL0G(S0F1,  username) 

789 

NASTRAN  data  cards  including  the  S0F  declaration  -- 
$0F(1)«S0F1, 1000, NEW 

6789 

2.  Use  of  an  existing  S0F  file  with  a filename  of  ABCO. 

ATT ACH { AB  CD , username) 

NASTRAN. 

EXTEND(ABCO) 

789 

NASTRAN  data  cards  including  the  S0F  declaration  — 

S0F(1  )=ABCD,1000 

6789 

UNIVAC  1108/1110 

The  filename  used  on  the  S0F  declaration  must  specify  one  of  the  NASTRAN  user  files  INPT, 
INP1 , INP9. 

Examples: 

1.  Create  a new  S0F  file  named  INPT. 

PASG.U  INPT. .F///1000 
0HDG.N 

@XQT  *NASTRAN.LINK1 
NASTRAN  FILES-INPT 

NASTRAN  data  cards  Including  the  S0F  declaration  — 

S0F(1)“INPT  ,400, NEW 

@FIN 

2.  Use  of  an  existing  S0F  file  with  a filename  of  INP7. 

0ASG.AX  INP7. 

0HDG.N 

@XQT  *NASTRAN.LINK1 
NASTRAN  FILES*INP7 

NASTRAN  data  cards  including  the  S0F  declaration  — 

S0F(  1 ) = INP7,250 

PFIN 


2.7-25  (12/31/77) 


NASTRAN  DATA  DECK 


IBM  360/370 

The  file  name  used  on  the  S0F  declaration  must  specify  a FORTRAN  unit  by  using  the 
form  FTxx  from  the  table  of  allowable  file  names  shown  below  which  correspond  to  the 
direct  access  devices  that  are  supported  under  the  S0F  Implementation.  The  allocation 
of  space  for  the  direct  access  F0RTRAN  data  sets  can  be  made  In  terns  of  blocks , tracks 
or  cylinder.  If  the  allocation  Is  In  blocks,  the  block  size  In  the  space  allocation 
corresponds  to  (BUFFSIZE-4)*4  bytes  where  BUFFSIZE  Is  the  GIN0  buffer  size  found  In 
SYSTEM(l). 

In  order  to  use  the  S0F  on  IBM  computers.  It  Is  necessary  to  specify  the  PARM  on 
the  EXEC  PGM-NASTRAN  card.  This  PARM  sets  the  amount  of  core  (in  bytes)  NASTRAN  re- 
leases to  the  operating  system  for  system  use  and  F0RTRAN  buffers.  The  following  form- 
ula should  be  used  to  determine  the  value  for  the  PARM: 

Pflon  . (4096  + m*((BUFFSIZE-4)  + 64))*4  single  buffering,  BUFN0-1 

HW1  (4096  + m*(2*(BUFFSIZE-4)  + 96) )*4  double  buffering,  BUFN0-2 

where  m * number  of  physical  datasets  comprising  the  S0F. 


Examples: 

1.  Create  a new  S0F  data  set  with  a filename  of  FT11. 

//NSG0  EXEC  NASTRAN, PARM.NS-'C0RE-(,6OK)' 

//NS. FT11F001  DD  DSN  « User  Name,  UNIT-2314,  V0L-SER-User  No.. 
//  DISP-(NEW.KEEP),  SPACE-TRK.(IOOO)) , DCB-BUFN0-1 
//NS. SYSIN  DD  * 

NASTRAN  BUFFSIZE-1826 


NASTRAN  data  cards  Including  the  S0F  delcaratlon  - 
S0F(1)«FT11,,NEW 


/* 

Notes: 

1.  The  S0F  parameters  - filename,  filesize,  and  (0LD/NEW)  are  positional  parameters. 
The  filesize  parameter  Is  not  required  for  IBM  360/370  computers,  but  Its  posi- 
tion must  be  noted  if  NEW  Is  coded  for  the  S0F  flic. 

2.  The  dataset  disposition  must  be  DISP-(NEW.KEEP)  when  the  S0F  dataset  Is  created. 
However,  an  existing  S0F  dataset  may  be  re-lnitlallzed  by  coding  NEW  on  the  S0F 
declaration  In  the  NASTRAN  data  deck.  In  this  case,  the  slpolsltlon  on  the  DD 
card  must  be  coded  D1SP-0LD. 

2.  Use  of  an  existing  S0F  dataset  with  a filename  of  FT23. 

//NS  EXEC  NASTRAN, PARM. NS-' CORE- (,72K)' 

//NS. FT23F001  DD  DSN  - User  Name.  UNIT-3330,  V0L-SER-User  No., 

//  DCB-BUFN0-1,  DISP-0LD 
//NS. SYSIN  DD  * 

NASTRAN  BUFFSIZE-3260 
S0F  (1)-FT23 


/* 
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■■■ft.*  i m itrmamm 

ctf  rrr» — 

mBdB^i-w-irannw&asS 

Name 

DOName 

Name 

r^iunnn  unit 

DOName 

12 

FT02F001 

FT16 

FT16F001 

13 

FT03F001 

FT17 

FT17F001 

18 

FT08F001 

FT18 

mSFOOl 

19 

0 

FT09F001 

FT19 

FT19F001 

FT10F001 

FT20 

FT20F001 

1 

FT11F001 

FT21 

FT21F001 

2 

FT12F001 

FT22 

FT22F001 

5 

FT15F001 

FT23 

FT23F001 

Not#:  A maximum  of  10  S0F  file  names  1*  allowed  In  «r\y  NASTRAN  substructuring  run. 
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Substructure  Command  S0FIN 


Purpose:  To  copy  substructure  Items  from  an  external  file  to  the  S0F. 


Request  Format: 

h EXTERNAL  l\  (.DISK) 

S0F1N  (1  INTERNAL  1)  f11ename  ( TAPE  f 


Subcommands: 


POSITION  « 

( REWIND  ) 

1 N0REW1ND  ( 

NAMES 

* substructure  name  | 
T WH0LES0F  | 

( ALL  i 

\ MATRICES  f 

ITEMS 

< PHAS:3  / 
f TABLES  \ 
1 tem  name  ' 

Definitions: 

EXTERNAL  - File  was  written  on  a different  computer  type. 

INTERNAL  - File  was  written  with  GIN0  on  the  same  computer  type. 

Filename  - Name  of  the  external  file.  If  the  file  Is  In  INTERNAL  format,  filename  must  specify 

I NPT , INP1 .... , INP9.  If  the  file  is  In  EXTERNAL  format,  filename  must  specify  a FORTRAN 
unit  by  using  the  form  F0RT1 , F0RT2,. . . .F0RT32. 

DISK  - File  is  located  on  a direct  access  device. 

TAPE  - File  is  located  on  a tape. 

POSITION  - Specifies  initial  file  position. 

REWIND:  file  is  rewound 

N0REWIND:  input  begins  at  the  current  position 

NAMES  - Identifies  a substructure  for  which  data  will  be  read.  If  NAMESsWH0LES0F  is  coded, 
and  no  other  NAMES  subcommands  appear  for  the  current  S0FIN  command,  all  substructure 
items  found  on  the  external  file  from  the  point  specified  by  the  P0SITI0N  subcommand 
to  the  end-of-file  are  copied  to  the  S0F. 

ITEMS  - Identifies  the  data  items  which  are  to  be  copied  to  the  S0F  for  each  substructure 
specified  by  the  NAMES  subcommands. 

ALL:  all  items 

MATRICES:  all  matrix  items 

PHASE3:  the  UVEC,  QVEC,  and  S0LN  items 

1A8LES:  all  table  items 

item  name:  name  of  an  individual  item 


Notes:  1.  Filename  is  required.  The  other  S0FIN  operands  are  optional. 

2,  All  subcommands  are  optional. 
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The  NAMES  subcommand  my  appear  up  to  five  times  for  each  SfFIN  command. 

If  a substructure  name  of  an  Item  which  Is  to  be  copied  to  the  SfF  tees  not  exist  on 
the  SfF,  It  Is  added  to  the  SfF.  MDI  pointers  for  higher  level*  combined  substructures 
and  lower  level  substructures  art  restored. 

For  the  EXTERNAL  form  of  this  command  all  the  Items  on  the  file  are  read  In  and  added 
to  the  SfF.  The  PfSITlfN  subcommand  should  be  specified  as  REWIND  and  user  specifica- 
tions for  all  other  subcommands  are  Ignored. 

SfFfUT  Is  the  companion  substructure  command. 

When  an  Internal -formated  file  Is  located  on  tape  and  extends  over  multiple  reels, 
care  should  be  taken  when  using  the  SfFIN  command.  The  commands  should "Be  ordered 
so  that  all  the  desired  data  Is  retrieved  on  a single  past  through  the  tape.  The 
following  suggestions  are  helpful: 

a.  Order  the  SfFIN  command  to  obtain  data  In  the  order  they  exist  on  the  tape.  If 
this  order  Is  not  known,  the  CHECK  command  will  list  the  contents  of  the  tape. 

b.  The  first  SfFIN  command  should  specify  PfSITIfN-REWIND  and  all  subsequent  commands 
should  use  PfSITlfN-NfREWIND. 

c.  The  Individual  Items  should  be  requested  by  name.  The  ALL,  MATRICES,  TABLES  or 
PHASE 3 specification  should  not  be  used  for  the  ITEMS  subcommand  unless  all  the 
appropriate  Items  are  on  the  tape.  If  some  are  not  present,  the  tape  wlTT  be 
searched  to  the  end  of  the  last  reel  and  subsequent  commands  will  not  be  execut- 
able because  they  will  attempt  to  rewind  back  to  the  first  tape. 

On  IBM  computers  and  for  the  EXTERNAL  form  of  this  command,  the  following  DD  card 
should  be  used: 

//NS.FTxxFOOl  DD  DSN-username, UNIT-2400-1, DISP-(, KEEP), 

//  LABEL* { ,NL) ,DCB-(RECFM-FB,LRECL-132,BLKSIZE*3960, 

//  TRTCH-T, DEN-2) 
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Substructure  Command  SiflUT 

Purpose:  To  copy  substructure  1 tews  fro*  the  S#F  to  an  external  file. 


filename 


Subcommands : 

| REWIND  \ 
P0SITI0N  • \ NtREWINO  > 
( tfF  ' 


NAMES 

ITEMS 


( substructure  name  i 

t mm  t 
(matrices  ) 

< PHASE3  > 

I TABLES  \ 

' Item  name  / 


Definitions: 

EXTERNAL  - File  will  be  written  so  that  It  may  be  read  on  a different  computer  type. 

INTERNAL  - File  will  be  written  with  GIN*. 

Filename  - Name  of  the  external  file.  If  the  file  Is  In  INTERNAL  format,  filename  must  specify 
INPT,  INP1,...,INP9.  If  the  file  Is  In  EXTERNAL  format,  filename  must  specify  a 
FfRTRAN  unit  by  using  the  form  F0RT1 , F0RT2 F0RT32. 

DISK  - File  Is  located  on  a direct  access  device. 

TAPE  - File  Is  located  on  a tape. 

P0SITI0N  - Specifies  Initial  file  position.  (See  Note  6) 

REWIND:  file  Is  rewound 

NBREWIND:  output  begins  at  the  current  position 

E0F:  file  Is  positioned  to  the  point  Immediately  preceding  the  end-of-flle  mark. 

NAMES  - Identifies  a substructure  for  which  data  will  be  written.  If  NAME5»WH0LES#F  Is  coded 
and  no  other  NAMES  subcommands  appear  for  the  current  S#FfUT  command,  all  substructure 
Items  found  on  the  S#F  are  copied  to  the  external  file. 

ITEMS  - Identifies  the  data  Items  which  are  to  be  copied  to  the  external  file  tor  each  substruc- 
ture  specified  by  the  NAMES  subcommands. 

ALL:  all  Items 

MATRICES:  all  matrix  items 

PHASE 3:  the  UVEC,  QVEC,  and  SfLN  Items 

TABUS:  all  table  Items 

Item  names:  name  of  an  individual  Item 


Notes:  1.  Filename  1i  required.  The  other  S0FIUT  operands  are  optional. 
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2.  All  subcommands  are  optional . 

3.  The  IWKS  subcommand  My  appear  up  to  five  tiiM  for  each  S#FDUT  command.  , 

4.  PLTS  1t#M  of  pseudostructures  reference  the  PITS  Items  of  the  component  balk  tub* 
atructurt*.  Theroforo,  In  order  to  save  all  data  noccmry  to  plot  a pseudostructure, 
the  PITS  Items  of  It*  component  basic  substructures  must  b#  saved  at  wall  at  tht  PITS 
Hern  of  tht  pswudostructure. 

5.  For  the  external  form  of  this  command,  P0SITI0N-N0REWIND  has  tht  effect  of  positioning 
the  flit  to  tht  end-of-flle. 

6.  Pf$ITl#N-R£WINO  should  be  coded  for  the  first  write  to  a new  file. 

7.  S0FIN  is  the  companion  substructure  command. 

8.  On  IBM  computers  and  for  the  EXTERNAL  form  of  this  command,  the  following  DO  card 
should  be  used: 

//NS.FTxxFOOl  DO  DSN-usemame, UNIT-2400- 1 ,DISP-(,KEEF'), 

//  LABEL- ( ,Nt ) , DCS- { RECFM-  FB , LRECL- 1 32 ,BLK$!2E*3960 , 

//  TRTCH-T .0EN-2 ) 
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Substructure  Command  S0FPRINT 

Purpose:  To  print  selected  contents  of  the  S0F  file  for  data  checking  purposes. 
Request  Format: 

S0FPRINT(opt)  name,  Iteml,  1tem2,  1tem3,  1tem4,  1tem5 
Subcommands : None 


Definitions: 

opt  - Integer,  control  option,  default  * 0. 

opt  * 1:  prints  data  only  (matrix  elements  or  table  entries) 

opt  - 0:  prints  table  of  contents  only  (list  of  substructures  on  S0F) 

opt  = -1:  prints  both 

name  - Name  of  substructure  for  which  data  is  to  be  printed. 

itemj  - S0F  item  name,  used  only  when  opt  f 0.  No  more  than  five  Items  from  Table  2, 

Section  1.  4 may  be  requested  per  command. 

Notes:  1.  If  only  the  table  of  contents  is  desired  (opt  =■  0),  this  command  may  be  coded: 

S0FPRINT  T0C 

On  the  page  heading  for  the  table  of  contents,  the  labels  are  defined  as  follows: 

IS  - Image  substructure  flag.  0 - not  an  image  substructure 

1 - Image  substructure 

SS  - Secondary  substructure  number  (successor) 

PS  - Primary  substructure  number  (predecessor) 

LL  - Lower  level  substructure  number 
CS  - Combined  substructure  number 
HI  - Higher  level  substructure  number 

2.  The  table  of  contents  is  followed  by  two  lines  of  information  showing  the  amount 
of  unused  space  on  the  S0F  (In  words)  and  the  highest  block  used. 
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Substructure  Command  SgLVE  - Substructure  Solution 


Purpose:  This  command  Initiates  the  substructure  solution  phase.  The  tables  and  matrices  for  the 

pseudostructure  are  converted  to  their  equivalent  NASTRAN  data  blocks.  The  substructure  grid 
points  referenced  on  bulk  data  cards  SPCS,  MFC,  etc.,  are  converted  to  pseudostructure  scalar 
point  identification  numbers.  The  NASTRAN  execution  then  proceeds  as  though  a normal  structure 
were  being  processed. 


Request  Format: 
S0LVE  name 


Subcommands:  None  (Case  Control  and  Bulk  Data  decks  control  the  operations.) 


Definition: 

name  - Name  of  pseudostructure  to  be  analyzed  with  NASTRAN. 


Notes:  1.  Before  requesting  a S0LVE,  the  user  should  check  to  be  sure  that  all  necessary 

matrices  are  available  on  the  S0F  file.  For  instance,  loads  and  stiffness  matrices 
are  necessary  in  statics  analysis.  Mass  and  stiffness  matrices  are  necessary  in 
eigenvalue  analysis,  etc. 

2.  If  the  0PTI0NS  command  has  been  used,  an  additional  0PTI0NS  command  may  be  necessary 
to  ensure  that  the  matrices  required  are  available  for  the  S0LVE  operation. 

3.  The  S0LVE  command  should  always  be  followed  by  REC0VER  to  assure  the  solution  data 
are  saved  on  the  S0F. 


i 
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SUBSTRUCTURE  CONTROL  DECK 


\ Substructure  Command  SUBSTRUCTURE  - Initiates  the  Substructure  Control  Data  Deck 


Purpose:  This  command  initiates  the  processing  for  automated  substructuring  and  defines  the  pnase 
of  the  analysis.  It  must  be  the  first  card  in  the  Substructure  Control  Deck. 


Request  Format : 

( PHASE1  ) 

SUBSTRUCTURE  l PHASE2 } 

( PHASE3 ) 

Subcommands: 

NAME  * name  (required  for  PHASE1  and  PHASE3) 
SAVEPL0T  = n (used  only  in  PHASE  1) 


name  - The  name  assigned  to  the  uasic  substructure  which  is  being  created  in  PHASE1  or  for 
which  results  are  to  be  computed  in  PHASE3. 

n - The  plot  set  identification  used  to  define  the  set  of  elements  and  grid  points  to 

be  saved  in  PHASE1  for  subsequent  plotting  in  PHASE 2.  Only  one  set  may  be  defined 
for  any  basic  substructure. 


Notes:  1.  The  mode  command  RUN*STEP  is  assumed  initially  if  the  explicit  command  is  not  given 

immediately  following  the  SUBSTRUCTURE  command. 

2.  No  further  substructure  commands  are  requii'ed  for  PHASE1. 

3.  Additional  substructure  commands  are  required  for  PHASE2. 

4.  For  PHASE 3 operations,  REC0VER  and  BREC0VER  are  equivalent  commands  and  one  of  them 
must  be  present. 

5.  Imbedded  blanks  within  the  individual  elements  of  this  card  are  not  allowed.  An 
unrecognizable  command  causes  the  program  to  automatically  assume  a PHASE2  solution. 
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3.  RIGID  FORMATS 

3.1  GENERAL  DESCRIPTION  OF  RIGID  FORMATS 

The  most  general  wcy  of  using  NASTRAN  is  with  a user  written  Direct  Matrix  Abstraction 
Program  (WAP).  This  procedure  permits  the  user  to  execute  a series  of  matrix  operations  of  his 
choice  along  with  any  utility  modules  or  executive  operations  that  he  may  need.  The  user  may  even 
choose  to  write  a module  of  hfs  own.  The  rules  governing  a1 1 of  these  operations  are  described 
in  Section  5. 

In  order  to  relieve  the  user  from  the  necessity  of  constructing  a DMAP  sequence  for  each  of 
his  problems,  a number  of  such  sequences  have  been  included  in  NASTRAN  as  rigid  formats.  A rigid 
format  consists  of  two  parts.  The  first  part  is  a DMAP  sequence  that  is  stored  in  NASTRAN  and 
available  to  the  user  by  specifying  the  number  of  the  rigid  format  on  the  S0L  card  in  the  Executive 
Control  Deck.  The  second  part  of  a rigid  format  is  a set  of  restart  tables  that  automatically 
modify  the  series  of  DMAP  operations  to  account  for  any  changes  that  are  made  in  any  part  of  the 
r>ata  Deck  when  making  a restart,  after  having  previously  run  all,  or  a part  of  the  problem.  With- 
out such  tables,  the  user  would  have  to  carefully  modify  his  DMAP  sequence  to  account  for  the 
conditions  surrounding  each  restart.  The  chances  for  error  in  making  these  modifications  for 
restart  are  very  great.  The  restart  tables  not  only  relieve  the  user  of  the  burden  of  modifying 
his  WAP  sequence,  but  also  assures  him  of  a correct  and  efficient  program  execution. 

In  addition  to  the  DMAP  sequence  provided  with  each  rigid  format,  a number  of  options  are 
available,  which  are  subsets  of  each  complete  DMAP  sequence.  Subsets  are  selected  by  specifying 
the  subset  numbers  (zero  for  the  complete  DMAP  sequence)  along  with  the  rigid  format  number  on  the 
S0L  card  in  the  Executive  Control  Deck.  See  Section  2.2.1  for  list  of  available  subsets. 

If  the  user  wv.nes  to  modify  the  DMAP  sequence  of  a rigid  format  in  some  manner  not  provided 
for  in  the  available  subsets,  he  can  use  the  ALTER  feature  described  in  Section  2.  Typical  uses 
are  to  schedule  an  EXIT  prior  to  completion,  in  order  to  check  intermediate  output,  schedule 
the  printing  of  a table  or  matrix  for  diagnostic  purposes,  and  to  delete,  or  add  a functional  module 
to  the  DMAP  sequence.  An."  DMAP  instructions  that  are  added  to  a rigid  format  are  automatically 
executed  when  a restart  is  performed.  The  user  should  be  familiar  with  the  rules  for  DMAP  pro- 
gramming, as  described  in  Section  5,  prior  to  making  alterations  to  a rigid  format. 
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RIGID  FORMATS 

The  following  rigid  formats  for  structural  analysis  are  currently  Included  In  NASTRAN;  j 

\ f 
. =' 

1.  Static  Analysis 

2.  Static  Analysis  with  Inertia  Relief 

3.  Normal  Mode  Analysis 

4.  Static  Analysis  with  Differential  Stiffness 

5.  Buckling  Analysis 

6.  Piecewise  Linear  Analysis 

7.  Direct  Complex  Eigenvalue  Analysis 

8.  Direct  Frequency  and  Random  Response 

9.  Direct  Transient  Response 

10.  Modal  Complex  Eigenvalue  Analysis 

11.  Modal  Frequency  and  Random  Response 

12.  Modal  Transient  Response 

13.  Normal  Modes  Analysis  with  Differential  Stiffness 

14.  Static  Analysis  with  Cyclic  Symmetry 

15.  Normal  Modes  Analysis  with  Cyclic  Symmetry 

The  following  rigid  formats  for  heat  transfer  analysis  are  included  in  NASTRAN: 

1.  Linear  Static  Heat  Transfer  Analysis 
3.  Nonlinear  Static  Heat  Transfer  Analysis 

9.  Transient  Heat  Transfer  Analysis 

The  following  rigid  formats  for  aeroelastic  analysis  are  included  In  NASTRAN: 

10.  Modal  Flutter  Analysis 

11.  Modal  Aeroelastic  Response 

3.1.1  Input  File  Processor 

The  Input  File  Processor  operates  in  the  Preface  prior  to  the  execution  of  the  DMAP  opera- 
tions in  the  rigid  format.  A complete  description  of  the  operations  in  the  Preface  is  given  in 
the  Programmer's  Manual.  The  main  interest  here  is  to  indicate  the  source  of  data  blocks  that 
are  created  in  the  Preface  and  hence  appear  only  as  inputs  in  the  DMAP  sequences  of  the  rigid 
formats.  None  of  the  data  blocks  created  by  the  input  File  Processor  are  checkpointed,  as  they 
are  always  regenerated  on  restart.  The  Input  File  Processor  is  divided  into  five  parts.  The 
first  part  (IFP1)  processes  the  Case  Control  Deck,  the  second  part  (IFP)  processes  the  Bulk  Data 
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3.2 

3.2.1 


STATIC  ANALYSIS 


STATIC  ANALYSIS 


i 


k 

| 


F 


DNAP  Sequence  for  Static  Analysis 

RIGID  FORMAT  DNAP  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH*  RIGID  PORPAT  1 
LEVEL  2*0  NASTRAN  DHAP  COMPILER  - 


i 

SOURCE  LISTING 


| 

F 

1 


OPTIONS  IN  EFFECT!  60  ERRa2  NOLIST  MOOECK  NOREP  NOOSCAR 


1 

REGIN 

NO.l  STATIC  ANALYSIS  - SERIES  0 ft 

2 

FILE 

0PTP2-SAVE/EST1*SAVE  $ 

3 

FILE 

og-append/pgg-append/ugv-append/gn-save/knn-save  a 

4 

6EON1*GEOM2*/6PI»EOEXIN*6POT*CSTN»BGPOT*SIL/V*N»LUSET7 
NOGPDT/V»N* ALWAYSB-1  * 

V*  N* 

5 

SAVE 

LUSET  * 

6 

CHKPNT 

GPL*EQEXIN*  GPDT»CSTN»  B6P0T*  S1L  * 

7 

GE0P2.E0EXIN/ECT  ft 

e 

CHKPNT 

ECT  ft 

9 

PAR  API 

pcdb//c#n»pres/c»n»/c»n» /c*n* /v*n*nopcob  ft 

10 

PURGE 

PLTSETX#  PL T PAR*  GPSETS*ELSETS/NOPCOB  * 

11 

COND 

PI* NOPCDB  ft 

12 

PLTSET 

pcdb*eqexin*ect/pltsetx*pltpar»gpsets*elsets/v*n*nsil/ 

JUPPPL0T««1  $ 

V*N» 

13 

SAVE 

NSIL* JUHPPLOT  ft 

19 

PRTPS6 

PLTSr-TX//  ft 

13 

PARAP 

//C»N#NPY/V»N#PLTFIG/C#N*1/C»N#1  ft 

16 

PARAP 

7/C»N»PPY/V#N*PFILE7C*N#0/C*N#0  ft 

17 

COND 

Pl» JUPPPlOT  ft 

is 

C^PLOT^) 

PLTPAR,6PSETS»EISETS»CASECC*BGPDT»E0EXIN,SIL##ECT#*7PL0TX1/V*N 
NS XL 7V, N» LUSET /V#N# JUPPPLOT /V#N*PLTFL6/V»N*PFILI  * 

19 

SAVE 

JUPPPLOT*  PL TFLG»PF IlE  * 

20 

PRTPSG 

PlOTXl//  i 

21 

LASEl 

PI  * 

22 

CHKPNT 

PITPAR*GPSETS*ELSETS  * 

i 

;! 


23  C6P3 


GE0P3*SQEXIN*GE0H2/SLT*GPTT /V*N*NOGRAV/Vf N» NEVER b1  % 
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RIGID  EOKKATS 

RlfitD  PORNAT  DNAP  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  1 

LEVEL  2*0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


24 

SAVE 

29 

PAKAN 

26 

chkpnt 

27 

Cm  ^ 

21 

SAVE 

29 

PARAM 

30 

COHO 

n 

PURGE 

32 

CHKPNT 

33 

<OPT?Rt) 

34 

SAVE 

39 

CHKPNT 

36 

PARAM 

37 

JUMP 

3t 

LABEL 

39 

CONO 

40 

PARAM 

41 

E4UIV 

42 

<5.0 

43 

SAVE 

44 

CHKPNT 

49 

COND 

46 

47 

CHKPNT 

NOGRAV  t 

//C*N»ANO/V*N*NOMGG/V*N*NOGRAV/V»Y#GRDPNT«.-l  $ 

SIT.RPTT  * 

ECT*EPT*P6PDT.SIL»«PTT#CSTM/«ST*GiI.«PECT*/V»M#tUSIT/  V.N* 

no$imp/c»n»x/v»m»no«enl/v*n*ginel  l 

NOS I MP*  N06ENL* GINEl  * 

//C#N»AND/V»N»N0ELMT/V#N»N06ENL/V#N»N0SINP  * 

ERROR A* NOELHT  t 

KG6X»GPST/N0SINP/0GPST/6EN6L  % 

E$T.GPECT*«€I*GPST.06PST  » 

NPT»EPT»ECT»DIT»GST/OPTPl/V*N*PRINT/V*N>TSTART/V»N* COUNT  1 
PR I NT »T START* COUNT  I 
0PTP1  * 

//C »N»NPV/V»N*C ARDND/C»N*#/C»N»0  * 

LOOPTOP  i / 

(Top  of  Optimization  Loop) 

LOOPTOP  * v J 

LRL1#N0SIMP  % 

//€»N* AOO/V»N*NOK66X/C*N*l/C*N»0  % 

0PTPI»0PTP2/NEVER/EST#EST1 /NEVER  % 

EST*CSTN*MPT*OIT»6EON2*/KELN*KD1CT»NEIN*NDKT**/V*N,NOKGGX/  V* 
N,NOH66/C*N*/C*N*/C*N*/C*Y*COUPNASS/C»Y»CPSAR/C»Y*CPROD/C*Y* 
CPOUAOl /C*  Y*CP0UAD2 /C» Y»  CPTRIAX/C* Y» CPTRIA2/  C»Y*CPTU«F/C»Y» 

CPOOPLT/C* Y#CPTRPtT/C» Y# CPTRBSC  t 
NOKGGX* NOMCC  t 
KELM*KOICT*MCLM»MOICT  * 

JHPKGG* N0K6GX  « 
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STATIC  ANALYSIS 


*1610  FORMAT  DMA*  LIST1N6 
SERIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  I 

LEVEL  2*0  NASTRAN  DM AP  COMPILER  - SOURCE  LISTING 


61 

LABEL 

JMPK66  » 

66 

COMO 

JMPNGG»NOMGG  * 

SO 

ENA 

GPECT#MDICT*HFLM/MGG# /C*N,-l/C»V# WTMASS-l.O  % 

91 

CHKPMT 

MGG  1 

92 

LABEL 

JMPMGG  S 

93 

CONO 

LBL1*GR0PNT  t 

96 

COND 

ERR0R2#N0MGG  » 

55 

BGP0T»CSTM,EQEXIN,MGG/0GPWG/V. Y»GRDPNT/C#V#WTMASS  * 

56 

OFP 

OGPWG*#***//  t 

57 

LABEL 

L SI  1 * 

56 

EOUIV 

KG6X*KGG/N0GENL  % 

56 

CHKPNT 

KGG  S 

60 

CONO 

LBL11A.N0GENL  s 

61 

c?HA‘r> 

gei*kcgx/kgc/v»n*iuset/v»  n#  nogenl / v#  n»  nos  imp  < 

62 

CHKPNT 

KGG  4 

63 

LABEL 

IBL11A  4 

66 

65 

PARAM 

JUMP 

//c#n,mpy/v#n,nskip/c»n#o/c*n*o  * 

LBlll  * / 

(Top  of  DMAP  Loop  ) 

LRLii  t v y 

CASECC*GE0M6»EQEXIN#GPDT»  SGPDT  *CSTN/R6#YS#USET»A$ET/V*N*IUSFT/ 
V»N*NPCP1/V#N»HPCF2/V#N#SINGLE/V*N»0MIT/V#N#REACT/V*N*NSKIP/V* 

N, REPEAT/ V.N. noset/ v*n.nol/v*n»noa/c»y#subid  % 

MPC F l# MPCF 2* SINGLE* OMIT* RE ACT»NSKIP» REPEAT* NOSET»N0L#NOA  % 
ERR0R3*  NOL  l 

//c»n,and/v»n»nos*/v»n,single/v#n,react  » 

KRR,KLR»0*»DH/*EACT/GM/MPCFl/GO*KOO*lOO*PO*UOOV»RUOV/0**IT/P5* 
KFS*KSS/SINGL£/GG/NOSP  i 

KRR#KLP#QR*  DM*  GM*6Q*K00* LOO* P0» UOOV* RUOV* PS# KFS* K$S * 8G*tlSFT#*G* 


66  SAVE 
66  COND 

70  PARAM 

71  PURGE 


72  CMKPNT 
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RIGID  FORMAT! 


RIGID  FORMAT  DMAF  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  1 

LEVEL  2*0  NASTRAN  DMAF  COMFILER  - SOURCE  LISTING 


VS* ASET  $ 


T1 

CONO 

LBL6*GENEL  8 

74 

CgFS  F ^ 

GPl*GP$T,USET*Sll/OGPST/V,N,NCGPST 

75 

SAVE 

NOGFST  * 

76 

COND 

LBL4»N0GPST  8 

77 

OFF 

OGPST***** //  $ 

78 

LABEL 

1814  « 

79 

EOUIV 

KC6#KNN/NPCFl  8 

80 

CHKPNT 

KNN  8 

81 

COND 

LBL2.HPC*2  8 

82 

Cjcei 

USET»RG/6M  8 

83 

CHKFNT 

GM  8 

86 

<JCE2 

USET*GH* KGG*** /KNN* #»  8 

85 

CHKPNT 

KNN  8 

86 

label 

L8L2  8 

87 

EQUIV 

KNN* KFF /SINGLE  8 

88 

CHKPNT 

KFF  8 

89 

COND 

L8L3*S1N6LE  8 

90 

Cg FT} 

USET*KNN»,, /KFF*KFS*KSS***  8 

91 

CHKFNT 

KFS*KSS*KFF  8 

92 

LABEL 

L8L3  8 

43 

EOUIV 

KFF»K*A/OMIT  8 

94 

CHKPNT 

Kii  8 

95 

COND 

L8L5*0NIT  8 

96  i 

CjHFl 

USET*KFF**» /G0*KAA*K00*LQ0***** 

97 

CHKPNT 

GO*KAA*KOO*LOO  8 
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STATIC  ANALYSIS 


ft X S 1 0 FORMAT 
SERIES  0 

DMAP  LISTING 

DISPLACEMENT 

APPROACH.  RIGID  FORMAT  1 

LEVEL  2.0 

NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 

96  L4*m 

LBL5  A 

99  EQL'IV 

kaa.ku /REACT  A 

TOO  chkpht 

KLL  A 

101  CUND 

LBL6. REACT  A 

102  CRBHG1  ' 

USET.MA./KLL.KLR.KRR,,,  A 

103  CHKPNT 

KLL.KLR.KRR  a 

10A  LABEL 

LBL6  A 

105 

KLL/LLL  a 

106  CHKPNT 

ILL  A 

107  CONO 

LBL7.RE  ACT  A 

108  C Ir’b M G3  _ > 

lll.KLR.KPR/ON  A 

109  CHKPNT 

ON  A 

110  LABEL 

LBL  7 A 

in  CssgT~^> 

St.  T,BGPOT.CSTM,SIl.£ST»MPT.GPTT»EDT#MGG»CASECC.DIT/PG/V#N» 

LLISET/V.N.NSKIP  A 

112  CHKPNT 

PG  A 

113  EQUIV 

PG.PL/NOSfT  A 

114  CHKPNT 

PL  A 

115  CONO 

LBL10. NOSET  A 

116  SSG? 

USE T. GN » YS. KFS. GO, OM, P6/ OR, PO.PS.PL  A 

1!?  CHKPNT 

OR.PO.PS.PL  a 

1 1 u i * i i i 

LBI.10  A 

1 1 9 OSS  3 i 

l l l.KU .Pl.lon.KOO.PO/ULV.UOOV.RULV.RUOV/V.N.OHIT/V.Y.TtES 

V-N.NS,  •''/V.N.EPSI  A 

120  SAVE 

E p S I * 

121  CHKPNT 

UL  V . UOO  V.  P UL  V,  Rt.'OV  A 

1 ? 2 CONO 

IBL9.IRES  A 
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RIGID  FORMATS 


>1610  FORMAT  OMAR  LISTING 
SINKS  0 

OISRIACIMINT  APPROACH,  RIGID  FORMAT  1 

LEVEL  2.0  NASTRAN  OMAR  COMPILER  - SOURCE  LISTING 


I2S 

NATGRR 

124 

MATGPR 

125 

LABEL 

126 

QorI  O 

127 

CHKPNT 

126 

COND 

129 

REPT 

1)0 

JUMP 

131 

PARAM 

132 

COND 

133 

LABEL 

134 

CHKPNT 

135 

CjPRPip 

136 

ORP 

137 

C|or D> 

138 

SAVE 

139 

COND 

140 

CsdrT^ 

141 

ORP 

142 

SAVE 

163 

144 

SAVE 

143 

CxyploT) 

166 

JUMP 

GPL,U$ET,SIL,RULV//C.N,L  » 

6PL,U$ET,S1L,RU0V//C»N»0  • 

L6L9  * 

USIT,P6»UlV»U00V,VS»G0,CN,PS.KFS»KSS»0R/UGV*PG6*9G/V,N,N$*IP/ 
C,N, STATICS  « 

UGV»PGG,QC  I 

LBLB, REPEAT  » 

18111,360  • 

ERR0R1  S 

//C *N*NOT/V*N*Tf ST FV*N, REPEAT  8 
ERRORS* TEST  * 

IBL6  l 
CSTM  i 

CASECC*UCV»KEIM»KDICT» ec  t, eqex in, gpect, pgg, qg/onrgyi«ogpfbi / 
C.N, STATICS  * 

0NRGY1, 0GPFB1, , ,,//  3 

C ASECC, CSTM, MPT, DIT,EQEXIN, SIl, GPTT, EOT, 6GP0T»,06,UGV, 1ST, 

X YCD8, PCC/0PC1 , 0061 , 0U6V 1, 0ES1 , OEF 1, PUCV 1 /C, N, ST AT  ICS  7 V, N, 
N0S0RT2—1  % 

N0S0RT2  t 

LBLL7,NOSORT2  I 

0UGV1,0RG1, OfaGl, OEFl, OES 1, /0UGV2, 0PG2, 00G2, 0EF2, 0ES2,  « 

OUCV2,OP62»OOG2,OER2»OES2»m,N,  CARONO  » 

CARONO  » 

X YCD6, 0PG2, 0062, 0UGV2, OE S2, 0EF2 /X YPl TT /C,N»TRAN/C,N»PSFT/V»N, 
PR II E/V,N, CARONO  S 

PRILE, CARONO  i 

XYPLTT//  * 

DPLOT  8 


$ 


Bottom  of  DMAP  Loop 


5) 
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STATIC  ANALYSIS 


RIGID  FORMAT  DNAF  LISTING 
SCRIES  0 

DISPLACEMENT  AFFROACH*  RIGID  FORMAT  I 

LEVEL  2*0  NASTRAN  ONAF  CONFILIR  • SOURCE  LISTING 


167 

LAIEL 

LIL1T  A 

168 

CONO 

LBLOFF* COUNT  B 

166 

CgijffT) 

0PTP1*0ES1#EST/0PTF2#ISTI/V#N#PRINT/V#N#TSTART/V#N»C0UNT/V#N, 
CARONO  * 

ISO 

SAVE 

CARONO# COUNT# PRINT  B 

IS1 

EOUIV 

IST1*IST/AINATS/0FTF2#0FTF1/ALWAYS  b 

152 

CONO 

IOOFEND# FRINT  B 

1*3 

LA3FL 

LBLOFF  B 

ISA 

OF  A 

OUGVlfOPGl# OOG1#OEF1# 0ES1 * //V#N» CARONO  B 

155 

SAVE 

CARONO  B 

156 

CONO 

F2»  JUNFFLOT  B 

157 

LABEL 

oflot  i 

1 5* 

Cjt  )T  3 

FLTFAt,GFS*TB,glS=TS#CASF.CC#BGFPT#S0eIIN,Sll»FU6Vl»»6FFCT»0ESl/ 
*LCT*2/V»F»NS1L/V»n»LL'S£T/V»N#  joffflot/v#n»fltflc/v»n»*fil*  b 

1SG 

SAVE 

FFILE  B 

160 

FRTMSG 

FL0TX2//  B 

161 

LABEL 

F2  B 

162 

LABEL 

LOOPfcND  B 

163 

COND 

FINfS-CO  «Y  B 

166 

REFT 

LOQf>rr?0no  % s— " ; n 

fgfltt'fl"  LOOD 

163 

JUNF 

FINIS  B > — — ^ 

166 

LABEL 

ERROR  1 • 

167 

PRTFARN 

//C»N#-1/C»N, STATICS  B 

166 

LABEL 

FRR0R2  B 

166 

PRTPARN 

//C#N#*»2/C#N»  STATICS  B 

170 

label 

ERRORS  B 

171 

prtparn 

//C*N#-3/C#N» STATICS  B 

I 


I 

I 
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ditto  FORMAT  OMAF  HSTtNt 
SCRIIS  0 

OtSFtACIMIMT  AFFROACH*  RItIO  FORMAT  I 

CIVIL  t, 0 MASTRAN  OMAF  COMFfllR  - SOVRCI  lISTINt 


171 

LAIfl 

IRR0R4  1 

17J 

*»T7»»t 

//C*M*«4/C#M# STATICS  l 

174 

LASH 

tAFOF*  « 

175 

FFT"AM 

//C,N, -5/C, N, STATICS  1 

17A 

LAtlL 

FINIS  * 

177 

(MO 

l 
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3.2.2  Description  of  OHAP  Operations  for  Static  Analysis 

4.  CPI  generates  coordinate  tytti*  transformation  MtrlcM,  table*  of  grid  point  location*, 
and  tables  to  relate  Internal  to  external  grid  point  numbers. 

7.  GP2  generate*  Element  Connection  Table  with  Internal  Indice*. 

11.  Go  to  ONAh  Ko.  21  If  no  plot  output  Is  requested. 

12.  PLTSET  transforms  user  Input  Into  a form  used  to  drive  structure  plotter. 

14.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

17.  Go  to  DMAP  No.  21  If  no  undtformed  structure  plotters  requested. 

18.  PlfT  generates  all  requested  undeformed  structure  plots. 

20.  PRT1CG  prints  plotter  date  and  engineering  data  for  each  undeformed  plot  generated. 

23.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

27.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

30.  Go  to  DMAP  No.  172  and  print  error  message  If  no  elements  have  been  defined. 

33.  8PTPR1  performs  phase  one  property  optimization  and  Initialization  check. 

37.  Go  to  next  DMAP  Instruction  If  cold  start  or  modified  restart.  Ld#PT|P  will  be  altered  by 
the  Executive  System  to  the  proper  location  Inside  the  loop  for  unmodified  restarts  within 
the  loop. 

38.  Beginning  of  Loop  for  property  optimization. 

39.  Go  to  DMAP  No.  S7  If  there  are  no  structural  elements. 

42.  ENG  generates  structural  element  stiffness  and  mats  matrix  tables  and  dictionaries  for  later 
assembly. 

45.  Go  to  DMAP  Ho.  48  If  no  stiffness  matrix  Is  to  be  asseafcled. 

46.  EMA  assembles  stiffness  matrix  [k^]  and  Grid  Point  Singularity  Table. 

49.  Go  to  DMAP  No.  52  If  no  mass  matrix  Is  to  be  assembled. 

50.  EMA  assembles  mass  matrix  [H  J. 

53.  Go  to  DMAP  No.  57  if  no  weight  and  balance  Is  requested. 

54.  Go  to  DMAP  No.  168  and  print  error  message  If  no  mass  matrix  exists. 

55.  GPWG  generates  weight  and  balance  Information. 

56.  fFP  formats  weight  and  balance  Information  prepared  by  GPWG  and  places  It  on  the  system 
output  file  for  printing. 

58.  Equivalence  to  [k^]  If  no  general  elements. 

60.  Go  to  DMAP  No.  63  If  no  general  elements. 

61.  SMA3  adds  general  elements  to  [K*g]  to  obtain  stiffness  matrix  [K^]. 

65.  Go  to  next  [MAP  Instruction  if  cold  start  or  modified  restart.  LBL11  will  be  altered  by 
the  Executive  System  to  the  proper  location  inside  the  loop  for  unmodified  restarts  within 
the  loop. 
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66. 

67. 

69. 

73. 

74. 

76. 

77. 

79. 

81. 

82. 


84. 


87. 

89. 

90. 


93. 


95. 


96. 


Beginning  of  Loop  for  additional  constraint  sets 

GP4  generates  flags  defining  member's  of  various  displacement  sets  (USET),  forms ‘multi  point 
constraint  equations  [R  ] (u  } - 0 and  forms  enforced  displacement  vector  {Y  }. 

9 9 b 

Go  to  DMAP  No.  170  and  print  e~ror  message  if  no  independent  degrees  of  freedom  are  defined. 
Go  to  DMAP  No.  78  if  general  elements  present. 

GPSP  determines  if  possible  grid  point  singularities  remain. 

Go  to  DMAP  No.  78  if  no  grid  point  singularities  remain. 

0FP  formats  the  table  of  possible  grid  point  singularities  prepared  by  GPSP  and  places  it  on 
the  system  output  file  for  printing. 

Equivalence  [K  ] to  [K  ] if  no  multipoint  constrain.  . 

^ gg  nn 

Go  to  DMAP  No.  86  if  MCE1  and  MCE2  have  already  been  executed  for  current  set  of  multipoint 
constraints. 

MCE!  partitions  multipoint  constraint  equations  [R^]  = [RmJ  Rn]  and  solves  for  multipoint 

constraint  transformation  matrix  [G)n]  = -[Rm]"1[Rn]. 

MCE2  partitions  stiffness  matrix 


L I *mn. 


and  performs  matrix  reduction 

[Kn„]  ■ PJ  * CsJltK.]  ♦ [<„][&„]  * [GlHKJtGj  . 


Equivalence  [Knn]  to  [Kff]  if  no  single-point  constraints. 
Go  to  DMAP  No.  92  if  no  single-point  constraints. 

SCE1  partitions  out  single-point  constraints 


^ = 


ff  I "fs 


4- 


sf 


ssj 


Equivalence  [K,,]  to  [K  1 if  no  omitted  coordinates. 
Go  to  DMAP  No.  98  if  no  omitted  coordinates. 

SMP1  partitions  constrained  stiffness  matrix 


[Kff] 


^a_j  Kao 
i_Koa  I Koo_i 


solves  for  transformation  matrix  f G 1 = -[K  ] ^[K  ] 

U UU  ' 7c 

and  performs  matrix  reduction  [K.^1  = |.K,3J  4 I.K^][G0]  . 
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99.  Equivalence  [«aa]  to  [K^g]  if  no  free-body  supports. 

101.  Go  to  DMAP  No.  104  if  no  free-body  supports. 

102.  RBMG1  partitions  out-free  body  supports 


KU  I Kir 
_Kr£~ I” Krr_ 


1°?*.  RBMG2  decomposes  constrained  stiffness  matrix  [K^]  ■ [L^ltU^] 

107.  Go  to  OMAP  No.  110  if  no  free-body  supports. 

108.  RBMG3  forms  rigid  body  transformation  matrix 

[0]  = ~CK£8,]  * 


calculates  rigid  body  check  matrix 


[X]  = [Krr]  + [K[r][D]  , 


and  calculates  rigid  body  error  ratio 


I ( 


]lt.  SSG1  generates  static  load  vectors  {Pg ) . 

IIS.  Equivalence  iPg)  to  {P? } if  no  constraints  applied. 
Ilf.  SSG2  applies  constraints  to  static  load  vectors 


\H 

K\  • 


tPn>  = 


f . iPf)  « (Pf>  - [Kf  ]{Y  } , 

Kt 


(Pfl  - 


« <V  + tGo]{Po}  * 


(pa)  - 


and  calculates  determinate  forces  of  reaction  {qr } = 
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119.  SSG3  solves  for  displacements  of  Independent  coordinates 

{V  a r^r1^)  . 

solves  for  displacements  of  omitted  coordinates 

<«?  ■ CKool'1  ‘Po1  • 

calculates  residual  vector  (RULV)  and  residual  vector  error  ratio  for  Independent  coordinates 

i«iy  ■ ny  - »„](«,)  . 

IuJhsp,) 

e* ' (pT,)(.t) 

and  calculates  residual  vector  (RU0V)  and  residual  vector  error  ratio  for  omitted  coordinates 

{6P  } * (Pn>  - DLjCu?}  , 

o o ooJ  o 

{uT){6P  1 
c _ o 0 

0 " {pIhu°} 

O 0 

122.  Go  to  DMAP  No.  125  if  residual  vectors  are  not  to  be  printed. 

123.  MATGPR  prints  the  residual  vector  for  independent  coordinates  (RULV) 

124.  MATGPR  prints  the  residual  vector  for  omitted  coordinates  (RU0V). 

126.  SDR1  recovers  dependent  displacements 


and  recovers  single-point  forces  of  constraint 

(qs  } = -iPs)  + CK}sj{uf)  ♦ [KSS]{YS). 


■ 


i 

j 


128.  Go  to  OMAP  No.  123  if  all  constraint  sets  have  been  processed. 

129.  Go  to  DMAP  No.  66  if  additional  sets  of  constraints  need  to  be  processed. 

130.  Go  to  DMAP  No.  166  and  print  error  massage  if  number  of  loops  exceeds  360. 

132.  Go  to  DMAP  No.  174  and  print  error  message  if  multiple  boundary  conditions  are  attempted  with 

improper  subset. 
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GPFDR  calculates  the  grid  point  force  balance  (0GPFB1)  and  element  strain  energy  (0NRGY1) 
for  requested  sets. 

0FP  formats  tables  prepared  by  GPFOR  and  places  them  on  the  system  output  file  for  printing. 

S0R2  calculates  element  forces  (0EF1)  and  stresses  {(AES1 ) and  prepares  load  vectors  (0PG1), 
displacement  vectors  (JUGVI),  and  single-point  forces  of  constraint  (0QG1)  for  output  and 
translation  components  of  the  displacement  vector  (PUGV1). 

Go  to  DMAP  No.  147  if  no  output  requests  for  grid  point  number  or  element  number  sort. 

SDR3  prepares  requested  output  sorted  by  grid  point  number  of  element  number. 

0FP  formats  tables  prepared  by  SDR3  for  output  sorted  by  grid  point  number  or  element  number 
and  places  it  on  the  system  output  file  for  printing. 

XYTRAN  prepares  the  input  for  requested  X-Y  plots. 

XYPL0T  prepares  requested  X-Y  plots  of  displacements,  forces,  stresses,  loads  or  single- 
point forces  of  constraint  vs.  subcase. 

Go  to  OMAR  No.  157  because  printed  output  is  not  requested  by  subcase  number. 

Go  to  DMAP  No.  153  if  no  phase  two  property  optimization. 

0PTPR2  performs  phase  two  property  optimization. 

Equivalence  EST1  to  EST  and  0PTP2  to  0PTP1  everytime  this  instruction  is  executed. 

Go  to  DMAP  No.  162  if  no  additional  output  is  to  be  printed  for  this  loop. 

0FP  formats  tables  prepared  by  SDR2  for  output  sorted  by  subcase  number  and  places  them  on 
the  system  output  file  for  printing. 

Go  to  DMAP  No.  161  if  no  deformed  structure  plots  are  requested. 

PL0T  generates  all  requested  deformed  structure  and  contour  plots. 

PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  deformed  plot 
generated. 

Go  to  DMAP  No.  176  and  make  a normal  exit  if  property  optimization  is  complete. 

Go  to  DMAP  No.  38  if  additional  loops  for  property  optimization  are  needed. 

Go  to  DMAP  No.  176  and  make  normal  exit. 

STATIC  ANALYSIS  ERR0R  MESSAGE  N0.  1 - ATTEMPT  T0  EXECUTE  M0RE  THAN  360  L00PS . 

STATIC  ANALYSIS  ERR0R  MESSAGE  N0.  2 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND  BALANCE  CALCULA- 

TES. 

STATIC  ANALYSIS  ERR0R  MESSAGE  N0.  3 - N0  INDEPENDENT  DEGREES  0F  FREED0M  HAVE  BEEN  DEFINED. 

STATIC  ANALYSIS  ERR0R  MESSAGE  N0.  4 - N0  ELEMENTS  HAVE  BEEN  DEFINED. 

STATIC  ANALYSIS  ERR0R  MESSAGE  N0.  5 - A L00PING  PR0BLEM  RUN  0N  N0N-L00PING  SUBSET. 
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3.2.3  Case  Control  Deck  and  Parameters  for  Static  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Static  Analysis: 

1.  A separate  subcase  must  be  defined  for  each  unique  combination  of  constraints  and  static 
loads. 

2.  A static  loading  condition  must  be  defined  for  (not  necessarily  within)  each  subcase 
with  a IdAD,  TEMPERATURE (L0AD),  or  DEF0RM  selection  unless  all  loading  is  specified  with 
grid  point  displacements  on  SPC  cards. 

3.  An  SPC  set  must  be  selected  for  (not  necessarily  within)  each  subcase,  unless  the  model 

is  a properly  supported  free  body,  or  all  constraints  are  specified  on  GRID  cards,  Scalar 
Connection  cards,  or  with  General  Elements. 

4.  Loading  conditions  associated  with  the  same  sets  of  constraints  should  be  in  contiguous 
subcases  in  order  to  avoid  unnecessary  looping. 

5.  REPCASE  may  be  used  to  repeat  subcases  in  order  to  allow  multiple  sets  of  the  same  out- 
put item. 

The  following  printed  output,  sorted  by  loads  (S0RT1)  or  by  grid  point  number  or  element  number 
(S0RT2),  may  be  requested  for  Static  Analysis  solutions: 

1.  Displacements  and  components  of  static  loads  and  single-point  forces  of  con- 
straint at  selected  grid  points  or  scalar  points. 

2.  Forces  and  stresses  In  selected  elements. 

The  following  plotter  output  may  be  requested  for  Static  Analysis  solutions: 

1.  Undeformed  and  deformed  plots  of  the  structural  model. 

2.  Contour  plots  of  stress  and  displacement. 

3.  X-Y  plot  of  any  component  of  displacement,  static  load,  or  single-point  force  of  con- 
straint for  a grid  point  or  scalar  point  versus  subcase. 

4.  X-Y  plot  of  any  stress  or  force  component  for  an  element  versus  subcase. 

The  following  parameters  are  used  in  Static  Analysis: 

1,  GRDPNT  - optional  - a positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed. 
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2.  WTMASS  - optional  - the  terms  of  the  mass  matrix  are  multiplied  by  the  real  value  of  this 
parameter  when  they  are  generated  in  EMA. 

3.  IRES  - optional  - a positive  Integer  value  of  this  parameter  will  cause  the  printing  of 
the  residual  vectors  following  the  execution  of  SS63. 


CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices, 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  Include  bending  stiffness. 

3.2.4  Automatic  Alters  for  Automated  Multi-stage  Substructure 


The  following  lines  of  the  Static  Analysis,  Rigid  Format  1,  are  altered  for  automatic  substruc- 
ture analyses. 

Phase  1:  69,  100-110,  115-161 

Phase  2:  4-5,  9-22,  29-30,  41,  58-61,  73-78.  134-164 
Phase  3:  100-110,  115-125,  127 

If  APP  01 SP, SUBS  is  used,  the  user  may  also  specify  ALTER's.  However,  these  must  not  interfere 
with  the  automatically  generated  DMAP  statement  ALTER’s  listed  above.  See  Section  5.9  for  a 
description  and  listing  of  the  ALTER's  which  are  automatically  generated  for  substructuring. 
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STATIC  ANALYSIS  WITH  INERTIA  RELIEF 
| 3.3  STATIC  ANALYSIS  WITH  INERTIA  RELIEF 

X .f- 

3.3.1  DMAP  Sequence  for  Static  Analysis  with  Inertia  Relief 

RIGID  FORMAT  DNAP  LISTING 
SERIFS  0 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  2 

LEVEL  2*0  NASTRAN  DHAP  COMPILER  - SOURCE  LISTING 


OPTIONS  IN  EFFECT!  GO  ERR«2  NOLIST  NODECK  NOREF  NOOSCAR 

1 IEGIN  NO. 2 STATIC  ANALYSIS  WITH  INERTIA  RELIEF  - SERIES  0 t 

QG-APPEND/PGG'APPEND/UGV-APPEND/GH-SAVE/KNN-SAVE/MNN-SAVF  % 
GE0M1,GE0M2,/GPL,',0EXIN,GPDT,CSTM#BGP0T,SII/V»N,LUSET/  v»n# 

nogpdt  * 


A SAVE 
* CHKPNT 

6 dEO 

7 CHKPNT 
6 PAR  AML 
9 PURGE 

10  C0ND 

11  PLTSET 

12  SAVE 

13  PRTHSG 
1 A PAR  AM 
15  PAR  AH 
It  C0ND 

17  CgiaT^) 

IB  SAVE 


LUSET  * 

GPL#  EOEXIN#  GPOT#  CSTM# 66PDT » S X A * 

GE0M2,EQEXIN/ECT  * 

ECT  % 

PCD8//C»N»PRES/C»N# /C#N, 7C>  N# /V#  N»  NOPCOB  % 
PLTSETX,PLTPAR#GPSETS#ELSETS/NOPCDe  A 
P1#N0PCDP  t 

PCDB#EQ£XIN»ECT/PLTSETX,PLTPAR#GP$ITS*ELSETS/V#N#NSIl/  V#N# 
JUMPPLOT— 1 $ 

NSIL» JUMPPLOT  * 

PLTSETX/,/  t 

//C»N,MPY/V#N#PLTFLG/C#N,l/C#N,l  S 
//C»N#NPY/V»N,PFILE/C»N»0/C#N,0  % 

PI#  JUMP  PLOT  $ 

PLTPAR#GPSETS#ELSETS#CASECC#BGPDT#E0EXIN#SIL#»ECT#. /PL0TX1/V#N, 

NSIL/V»N,LUSET/V#N,  juhpplot/v#n#pltflc/v»n#pfue  * 

JUMPPLOT, PLTFLG,PFILE  % 


19 

PRTMSG 

PL0TX1//  S 

20 

LABEL 

PI  * 

21 

CHKPNT 

pltpap,gpsets#eisets  » 

22  i 

CGP3 

GE0M3#E0EXIN,GE0M2/SLT#GPTT/V#N#N0GPAV  $ 

23 

CHKPNT 

SLT#  GPTT  % 

3.3-1  (12/31/77) 


RIGID  FORMATS 


RIGID  FORMAT  OMAR  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH#  RIGID  FORMAT  2 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


24  ( 

Ctai  ^ 

29 

SAVE 

26 

COND 

2? 

PURGE 

26 

CHKPNT 

29 

PARAM 

30 

PARAM 

31  ( 

CfMG  ^ 

ect#£pt#bgpot#sil»6ptt#cstn/est»gei»cpect» /V#N#LUSET / V»N# 

NQS1MP/C#N#1/V#N#N0G£NL/V#N#G£NEL  » 

NO$IHP#NOGENL#GENEl  » 

ERRORS#  NOS  IMP  * 

OOPST/OENEL  % 

EST#GPECT#GEI#OGPST  $ 

//c#n#ado/v#n#nokggx/c#n#i/c#n#o  » 

//C#N#ADD/V#N#N0M6G/C#N# 1/C#N>0  * 

EST»CSTN#HPT»0IT»GE0M2#/KEIH»KDICT»H£LM»MDICT#»/V#N# NOKGGX/  V# 
N.NOMGG /C  »N# /C  #N# /C  #N# /C  »Y»COUPM ASS/C#  Y#CPBAR/C»  Y#C PROD/C#  Y» 

CP  QUAD!  /C»Y»CPOliAD2/C»r»CPTRIAI/C#Y»CPTRIA2/  C# Y#CPTUSf /C#Y# 
CPODPLT/C#Y#CPTRPLT/C»Y#CPTRBSC  * 


32 

SAVE 

NOKGGX#  NCMGG  » 

33 

CHKPNT 

kelh#koict#melm#mdict  * 

14 

COND 

JMPKGG#  NOKGGX  t 

39  QMA  ,) 

GPECT.KOICT»KElM/KGGX#GPST  1 

36 

CHKPNT 

KGGX»GPST  % 

3? 

LABEL 

JMPKGG  * 

36 

COMO 

ERR0R1#  NOMGG  S 

39  Ce,NA 

gpect,hdict»melm/mgg# /C#  N# -i/C 

# Y# WTMASS*1.0 

40 

CHKPNT 

MGG  » 

41 

COND 

LGPWG.GRDPNT  * 

42 

BGPDT#CSTM#E0EXIN»MGG/0GPWG7V# 

Y#GRDPNT— 1/C 

43 

QFP 

OGPWG#####//  * 

44 

LABEL 

LGPWG  S 

49 

ECU  IV 

KGGX.KGG/N0C.6NI  $ 

46 

CHKPNT 

KGG  4 

47 

COND 

L6L 11A#  NOGENL  4 
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R1610  FORMAT  OMAR  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH*  ft I6IO  FORMAT  2 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


AO  CHKPNT 

90  LABEL 

91  PARAM 

92  JUMP 

93  LABEL 


5A 


99 

SAVE 

96 

CONO 

97 

CONO 

98 

PURGE 

99 

CHKPNT 

60 

CONO 

61  C6PSPJ) 

62 

SAVE 

63 

CONO 

6A 

OFP 

69 

LABEL 

66 

EOUIV 

GEI,KCCX/KG6/V»N,LUSET/V»N»N0GENL/V,N,N0SINP  6 
KGG  % 

LBL11A  $ 

//C»N,NPY/V,N,NSKIP/e»N,0/C,N,0  t 

LBL11  % /— 

(Top  of  DHAP  Loop  J 

LBLII  * V * 

CASECC,  6E0NA»EQIXIN*GPDT»BCP0T»CSTN/R6»  YS»USET*ASET/V»N*LUSET/ 
V, N.NPC FI /V»N»NPCF2/V»N»  SINGLE /V»N» OMIT/ V»N» RE ACT/V*N»NSKtP/V» 
N.REPEAT/V*  N» NOSET /V,N,NOL /V, N, NO A/C, Y, SUB 10  * 

MPCF l.MPCF 2, SINGLE, OMIT. REACT, NSKIP, REPEAT, NOSET»NOL»NOA  t 

ERRORS, NOL  I 

ERRORA, REACT  S 

GM/NPCF 1/GQ,KOO, LOO, MOO, MOA,PO,UOOV,RUOV/OMIT/KSS,KFS,PS/ 
SINGLE  t 

gn,rg,go,koo,loo»noo,noa,po,kss,kfs»ys,ps,uset»aset,ruov  s 

LBLA.GENEL  I 

gpl.gpst,uset,sil/ogpst/v,n,nogpst  * 

NOGPST  * 

LBLA.NOGPST  * 

OGPST,,,,,//  * 

LBLA  8 

kgg»knn/kpcfi/ngg,hnn/hpcfi  * 


67  CHKPNT 

68  CONO 

69  QncFQ 
TO  CHKPNT 

n CjcE2 '") 

72  CHKPNT 


KNN, NNN  I 
LBL2,MPCF2  8 
USET.RG/GM  » 

GH  8 

USET»«H,*G6,H6G*,/KNN,MNN,,  8 
KNN, NNN  8 


3.3-3  (12/31/77) 


RIGID  FORMATS 


RIGID  FORMAT  OMAR  LISTING 
SERIFS  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  2 

LEVEL  2*0  NASTRAN  OMAP  COMPILER  - SOURCE  LISTING 


3 

A 

3 

6 

7 

• 

9 
0 
H 
12 
13 

i* 

15 

16 

7 

10 
9 
0 
•I 
12 


LBL2  • 

KNN* KFF /S INGLE /MNN* MR F /SINGLE  * 

KFF*NFF  t 
LBL3*SINGLE  * 

USET*KNN,HNN»,/KFF,KFS»KSS#NFF*»  * 
MFS»KSS*KFF*HFF  I 
L0L3  I 

KFF,KAA/OHIT/  MFPrMAA/ONIT  * 

KAA*MAA  t 
L0L5*0HIT  < 

USET»KF  F»  MFF* * /GO*KAA*KOO*  LOO* N A A* MOO*  MOA*  » S 
GO*  KAA* POO* LOO*  MAA*  MOO»HOA  % 

L0L5  $ 

uset»kaa#maa/ku»kla»krr,hll»mir»hra  % 

KLL*KIA*KPP*MU*NLR*NRR  t 

KLL/LLL  • 

LLL  l 

lll»klr*krr/oh  s 
DM  « 

dm*mll*mlr*mrr/mr  t 


3 

9 


CHKPNT 


3 

6 

7 

I 


MR  S 

SLT*B6P0T»CSTM*$!L»  EST  » MPT*GPTT*EDTf MGC*CASECC*DIT/PG/V*N* 
LUSET/V*N*NSKIP  « 

PG  * 

USET*GM*YS*KFS*GO*DM*PG/QR*PO*PS*PL  * 

OR* PO*PS* PL  * 

PL*QR*PO*MR*MLR*DM*HLL*MOO*MOA*GO*USET/PLI*POI/V*N*OMIT  % 


3.3-4  (12/31/77) 


STATIC  ANALYSIS  WITH  INERTIA  RELIEF 


*1610  FORMAT  ONAP  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  2 

LEVEL  2.0  NASTRAN  ONAP  COMPILER  - SOURCE  LISTING 


99 

CMKPNT 

too 

101 

SAVE 

102 

CHKPNT 

103 

COHO 

104. 

NATCPR 

10S 

NAT6PR 

106 

LABEL 

107 

CsorT^ 

10B 

CHKPNT 

109 

COHO 

110 

REPT 

111 

JUMP 

112 

PAR  AN 

113 

COHO 

1 1 A 

LABEL 

115 

CHKPNT 

116 

CSDR2 

117 

PARAH 

PLI.POI  • 

lU.KLL.PLl.LOO.KOO.rOl/UlV.UCOV.RULV.RUOV/V.N.ONIT/V.V. 
IRES«“1/V»N»NSKIP/V»N»|PSI  S 

EPSI  * 

UL V. UOOV. RUlV. RtOV  t 
LBL9.IRES  * 

GPL.UStT.SIl.RULV//C.N,l  I 
GPL.USET.SIL.RUOV//C.N.O  S 
LBL9  % 

USCT. PG.ULV. UOOV. YS.GO.GH.PS. KFS.KSS. OR /U6V.PG6.QG/V.N.N$K IP/ 
C.M, STATICS  • 

UGV.QG, PG6  t 

LBL8, REPEAT  S 

L8L11. 360  t 


-(Bottom  Of  ONAP  Loop) 


ERROR?  S 
//C»N.N0T/V»N,TE$T/V.N,AEPEAT.  I 
ERRORS. TEST  » 

LBLO  S 
CSTH  S 

C ASECC. CSTH.NPT.DIT.EOEX IN. SIL.GPTT*  EOT. ECPOT. .OG.UtV. 1ST. .PGG/ 
0PG1.0OGI.0U6V1.0ES1.0EF1.PU6VI/C.N. STATICS  • 

//C.N.NPY/V.N.CARONO/C.N.O/C.N.O  » 


118 

119 

120 
121 


122  SAVE 


OUGVl.OPGl. OOG1.OEF1.OES1. //V.N.CARONO  » 

CARONO  I 
P2.JUPPPL0T  * 

PLTPAR. GPSETS. EL  SETS. C ASECC. BGPOT.EOEXIN.S II. PUGV1..6PECT.0ES1/ 
PL0TX2/V.N. NSIL/V. N.LUSET/V.N. JUMP PLOT / V. N. PLTFLG/ V. N. PF1LE  I 

PFILE  I 
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RIGID  FORMAT  OMAR  LISTING 
SHI  IS  0 

OISFLACINfMT  AFFROACH,  RIGID  FORMAT  f 

LIVCL  1.0  NASTRAN  OMAR  COMF1  HR  - SOUK  Cl  LISTING 


S FRTMSG 
A LAICL 
f JUNF 
G LARIl 
7 FRTFARN 
G LAftil 
9 FRTFARN 

0 LAICL 

1 FRTFARN 
t LAICL 

IS  FRTFARN 
i*  LAICL 
9 FRTFARN 
» LAICL 
7 CNO 


FL0TX2//  $ 

F*  I 
FINIS  I 
CRRORI  I 

//C»N#-1/C» N# inertia  • 
ERROR!  % 

//C#N#»!/C#N» INERTIA  I 
ERRORS  I 

//C»N#“1/C#N# INERTIA  S 
ERROR*  S 

//C*N»-A/C»N»INERTIA  I 
ERRORS  % 

//C»N»-9/C»N»INiRTlA  A 
FINIS  I 
t 


i 
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3.3.2  Description  of  DMAP  Operations  for  Static  Analysis  wllh  Inertia  Relief 


GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  to  relate  Internal  to  external  grid  point  numbers. 

GP2  generates  Element  Connection  Table  with  Internal  Indices. 

Go  to  DMAP  No.  20  If  no  plot  output  Is  requested. 

PLTSET  transforms  user  Input  Into  a form  used  to  drive  structure  plotter. 

PRTMSG  prints  error  messages  associated  with  structure  plotter. 

Go  to  DMAP  NT.  20  If  no  undeformed  structure  plots  are  requested. 

PL0T  generates  all  requested  undeformed  structure  plots. 

PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

TA1  generates  element  tables  for  use  In  matrix  assembly  and  stress  recovery. 

Go  to  DMAP  No.  126  and  print  error  message  If  there  are  no  structure  elements. 

EMS  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for  later 
assembly. 

Go  to  DMAP  No.  37  If  no  stiffness  matrix  Is  to  be  assembled. 

EMA  assembles  stiffness  matrix  tK*g]  and  Grid  Point  Singularity  Table. 

Go  to  DMAP  No.  126  and  pr^nt  error  message  If  no  mass  matrix  exists. 

EMA  assembles  mass  matrix  [M  ]. 

Go  to  DMAP  No. 44  If  no  weight  and  balance  Is  requested. 

GPWG  generates  weight  and  balance  Information. 

0FP  formats  weight  and  balance  Information  prepared  by  GPWG  and  places  It  on  the  system 
output  file  for  printing. 

Equivalence  [K*g]  to  [KggJ  If  no  general  elements. 

Go  to  DMAP  No.  50  If  no  general  elements. 

SMA3  adds  general  elements  to  [K^'l  to  obtain  stiffness  matrix  [Kgg3- 

Go  to  next  DMAP  Instruction  If  cole  start  or  modified  restart.  LBL11  will  be  altered  by 
the  Executive  System  to  the  proper  location  Inside  the  loop  for  unmodified  restarts  within 
the  loop. 

Beginning  of  Loop  for  additional  constraint  sets. 

GP4  generates  flags  defining  menders  of  various  displacement  sets  (USET),  forms  multipoint 
constraint  equations  [Rg]{u^}  » 0 and  forms  enforced  displacement  vector  1Yj). 

Go  to  DMAP  No.  130  and  print  error  message  If  no  Independent  degrees  of  freedom  are  defined. 

Go  to  DMAP  No.  132  and  print  error  n*.s*age  If  no  free-body  supports. 
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60.  Go  to  DMAP  No.  65  If  general  dements  present. 

61.  GPSP  determines  If  possible  grid  point  singularities  remain. 

63.  Go  to  DMAP  No.  65  If  grid  point  singularities  remain. 

64.  #FP  formats  table  of  possible  grid  point  singularities  prepared  by  GPSP  and  places  It  on 
the  system  output  file  for  printing. 

66.  Equivalence  l*m3  to  [Knnl  and  £«gg3  to  [Mnf)]  If  no  multipoint  constraints. 

68.  Go  to  DMAP  No.  73  If  MCE1  and  MCE2  have  already  been  executed  for  current  set  of  multi- 
point constraints. 


69. 


71, 


MCE1  partitions  multipoint  constraint  equations  ^3  * l\l  R„3  «n<1  *olves  for  multi- 
point constraint  transformation  matrix  [G^]  • -CRm3_1C**n3. 

MCE2  partitions  stiffness  and  mass  matrices 


K I K 

fin  m 

1 

San  I Siw 


and 


V 


M I M 
nn  * nw 


ntn 


and  performs  matrix  reductions 


I" J - * [liltt,]  * tsllt^lto.]  »d 

tHn„i  • tii . cojittui  • tiw  ♦ tiw 

74.  Equivalence  [*nn]  to  [Kff]  and  [Mnn3  to  [Mff3  If  no  single-point  constraints. 

76.  Go  to  DMAP  No.  79  If  no  single-point  constraints. 

77.  SCE1  partitions  out  single-point  constraints 


Kff  ' Kfs 
Ksf  I Kss 


and 


"ff  "fs 


sf 


M,s 


8 C.  Equivalence  [Kff]  to  [Kflfl]  and  [Mff]  to  [Mja]  If  no  omitted  coordinates. 

82.  Go  to  DMAP  No.  85  If  no  omitted  coordinates. 

83.  SMP1  partitions  constrained  stiffness  and  mass  matrices 


[Kff]  - 

K 1 K 
K K 

and 

[Mff]  - 

M | M 

oa  | oo 

r • v 

08  j 00 

oo J 


oaJ 


and  performs  matrix  reductions  [Kaa3 

and  ["„]  ■ ("'..I  * tilCOJ  * [G>0,1  • [G>„J[G„]. 


aa- 


oaJ 


oaJ 


oo J 
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E6.  RBMG1  partitions  out  free-body  supports 


kh  j Ktr 

| *W 


and  [Mm]  - 


["r«  | "rr 


Bb.  RBMG2  decomposes  constrained  stiffness  matrix  [Ku3  « [L^DCu^] . 
9C.  RWG3  forms  rigid  body  transformation  matrix 

[D]  - -CV1^], 


calculates  rigid  body  check  matrix 
and  calculates  rigid  body  error  ratio 


[X]  - [Krr]  ♦ [Klr][D], 


e * 


Jxl 

ir~ 

■ rr 


92.  RBMG4  forms  rigid  body  mass  matrix  [mf]  « [Mrr]  + |>j[r3[D]  + [DT][Mtp]  + [DT][Mu][D]- 

94.  SSG1  generates  static  load  vectors  (P^L 
96.  SSG2  applies  constraints  to  static  load  vectors 


V 

<P„> 

<Pf> 


«V  ■ «V 

(Pf)  ■ {Pf)  - [KfsKYs). 

«V  ■ iv«£gJ]{p0), 


and  calculates  determinate  forces  of  reaction  {q„}  * -{P„}  - [D^]{Pn>. 

r r J6 

98.  SSG4  calculates  inertia  loads  and  combines  them  with  static  loads 

(Pf)  * (t"u][D]  * [M£r])[.r]-\) 


<P[> 


and 


<p5> 


(P0>  * ([M00KE0]  * [H 


iM 


[»r]*1{qr} 
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100.  SSG3  solves  for  displacements  of  Independent  coordinates 

<V  ■ »urVt> . 

solves  for  displacements  of  omitted  coordinates 

<«?>  ■ tK^rVJ} . 

calculates  residual  vector  (RULV)  and  residual  vector  error  ratio  for  Independent  coordinates 

(<)  - 

et  — rT — 

4 {P*}'  (y 

and  calculates  residual  vector  (RU0V)  and  residual  vector  error  ratio  for  omitted  coordinates 

(6Pj)  - (Pj>  - 


e 


o 


103.  Go  to  DMAP  No.  106  If  residual  vectors  are  not  to  be  printed. 

104.  Print  residual  vector  for  Independent  coordinates  (RULV) 

105.  Print  residual  vector  for  omitted  coordinates  (RU0V). 

107.  SDR1  recovers  dependent  displacements 

= {ua},  {u0}  = [G0]{ua)  + {uj}  . 


{unh 


(un) 

{um}  = [Gmltun}  • j“|  = {ug} 


and  recovers  single-point  forces  of  constraint 

{qs)  = -TPS>  ♦ [KTfs]{Uf>  ♦ [Kss](Ys}  . 

109.  Go  to  DMAP  No.  114  If  all  constraint  sets  have  been  processed. 

110.  Go  to  DMAP  No.  s3  if  additional  sets  of  constraints  need  to  be  processed. 

111.  Go  to  DMAP  No.  128  and  print  error  message  if  number  of  loops  exceeds  360. 
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113.  Go  to  DMAP  No.  134  and  print  error  message  If  multiple  boundary  conditions  are  attempted 
with  Improper  subset. 

116.  SDR2  calculates  element  forces  (0EF1 ) and  stresses  (0ES1)  and  prepares  load  vectors  (0PG1), 
displacement  vectors  (0UGV1),  and  single-point  forces  of  constraint  (0QG1)  for  output  and 
translation  components  of  the  displacement  vector  (PU6V1). 

118.  0FP  formats  tables  prepared  by  S0R2  and  places  them  on  the  system  output  file  for  printing. 

120.  Go  to  DMAP  No.  124  If  no  deformed  structure  plots  are  requested. 

121.  PL0T  generates  all  requested  deformed  structure  and  contour  plots. 

123.  PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  deformed  plot 
generated. 

125.  Go  to  DMAP  No.  136  and  make  normal  exit. 

127.  STATIC  ANALYSIS  WITH  INERTIA  RELIEF  ERR0R  MESSAGE  N0.  1 - MASS  MATRIX  REQUIRED  F0R  CALCULA- 
TION 0F  INERTIA  L0ADS. 

129.  STATIC  ANALYSIS  WITH  INERTIA  RELIEF  ERR0R  MESSAGE  N0.  2 - ATTEMPT  T0  EXECUTE  M0RE  THAN  360 
LOOPS. 

131.  STATIC  ANALYSIS  WITH  INERTIA  RELIEF  ERR0R  MESSAGE  NO.  3 - N0  INDEPENDENT  DEGREES  0F  FREEDOM 
HAVE  BEEN  DEFINED.  % 

133.  STATIC  ANALYSIS  WITH  INERTIA  RELIEF  ERROR  MESSAGE  N0.  4 - FREE-B0DY  SUPPORTS  ARE  REQUIRED. 

135.  STATIC  ANALYSIS  WITH  INERTIA  RELIEF  ERROR  MESSAGE  N0.  5 - A LOOPING  PROBLEM  RUN  ON  A NON- 
LOOPING SUBSET. 


1 
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3.3.3  Case  Control  Deck 

The  following  items 
Inertia  Relief: 

1.  A separate  subcase  must  be  defined  for  each  unique  combination  of  constraints  and  static 
loads. 

2.  A static  loading  condition  must  be  defined  for  (not  necessarily  within)  each  subcase 
with  a L0AD  selection. 

3.  An  SPC  set  may  be  selected  only  if  used  to  remove  grid  point  singularities  or  some,  but 
not  all,  of  the  free  body  motions.  At  least  one  free  body  support  must  be  provided  with 
a SUP0RT  card  in  the  Bulk  Data  Deck. 

4.  Loading  conditions  associated  with  the  same  sets  of  constraints  should  be  in  contiguous 
subcases  in  order  to  avoid  unnecessary  looping. 

5.  REPCASE  may  be  use<Tto  repeat  subcases  in  order  to  allow  multiple  sets  for  the  same  out- 
put item. 


The  following  output  may  be  requested  for  Static  Analysis  with  Inertia  Relief: 

1.  Displacements  at  selected  grid  points  due  to  the  sum  of  the  applied  loads  and  the  inertia 
loads . 

2.  Nonzero  components  of  the  applied  static  loads  at  selected  grid  points. 

3.  Reactions  on  free-body  supports  due  to  applied  loads  (single-point  forces  of  constraint). 

4.  Forces  and  stresses  in  selected  elements  due  to  the  sum  of  the  applied  loads  and  inertia 
loads . 


I 

1 


5.  Undet'ormed  and  deformed  plots  of  the  structural  model. 

6.  Contour  plots  of  stress  and  displacement. 

The  following  parameters  are  used  in  Static  Analysis  with  Inertia  Relief: 

1.  GRDPNT  - optional  - a positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed. 

2.  UTMASS  - optional  - the  terms  of  the  mass  matrix  are  multiplied  by  the  real  value  of  this 
parameter  when  they  are  generated  in  EMA. 
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NORMAL  MODE  ANALYSIS 


DMAP  Sequence  for  Normal  Mode  Analysis 


NISID  FORMAT  DMAP  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  3 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


OPTIONS  IN  EFFECT!  GO 


ERR«2  NOLIST  NOOECK  NOREF  NOOSCAR 


BEGIN 


NO. 3 NORMAL  MODES  ANALYSIS  - SERIES  0 $ 


2 FILE  LANA-APPEND/PHIA-APPIND  S 

3 <5 PI  3 SE0M1.GE0M2. FGPL.EQEXIN. GPDT.CSTM. BGPDT.SU/V.N. LUSET t V.N, 

NOGPDT  % 

A SAVE  LUSET  » 

3 CHKPNT  GPL.EOEXIN.CPOT.CSTH.BGPOT.SU  « 

6 CCVT^)  GE0N2.E0EXIN/ECT  * 

7 CHKPNT  ECT  S 

8 PAR AML  PCDB//C.N. PRES /C.N. /C.N. /C.N. /V.N.NOPCOB  % 


PURGE 


PLTSETX.PLTPAR.GPSETS.ELSETS/NOPCDB  S 


10  CONO 


Pl.NOPCDB  » 


11  PITSET  PCDB.EQEXIN.ECT/PLTSETX.PLTPAR.GPSETS.ELSETS/V.N.NSIl/  v.n. 
JUMPPLOT—1  % 


12  SAVE 


nsil.juhpplot  $ 


13  PRTHSG  PLTSETX//  » 


1 A PARAM 


//C.N.MPY/V.N.PLTFlG/C.N.l/C.N.l  » 


15  PARAM 


//C.N.MPY/V.N.PFILE/C.N.O/C.N.O  S 


lfc  COND 


PI.  JUMP  PLOT  t 


17  QPLOT  J)  PLTPAR.GPSITS.ELSETS. CASECC. BGPOT.EOEXIN.SIL.. ECT.. /PLOTXl/V.N, 
NSIL  / V.  N»  LUSET /V.N.JUMPP10T/V.N.PLTFL6/V.N.PFUE  » 


16  SAVE 


JUM PPLOT.PL TFLG.PFILE  S 


19  PRTHSG  PL0TX1//S 

20  LABEL  PI  < 


21  CHKPNT  PLTPAR.GPSETS.EISETS  t 


GEOM3.EQEXIN.GEOM2/.GPTT/V.N.NOGRAV  » 


23  CHKPNT  GPTT  $ 
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RIGID  FORMATS 


RIGID  FORMAT  OMAR  LISTING 
SERIFS  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  3 

LEVEL  2.0  NASTRAN  OMAP  COMPILER  - SOURCE  LISTING 


24 

Cm_J> 

25 

SAVE 

26 

COND 

27 

PURGE 

28 

CHKPNT 

29 

PARAM 

30 

PARAM 

31 

32 

SAVE 

33 

CHKPNT 

34 

COND 

35 

(Tha  '~2> 

36 

CHKPNT 

37 

LABEL 

38 

CONO 

39 

40 

CHKPNT 

41 

COND 

ECT*EPT*S6PDT* S1L*GPTT*CSTM/EST* GEI.GPECT*  /V*N*LUSET/  V.N. 
NOSIMP/C*N»I/V*N»NOGENL/V*N*GENEl  * 

NQGENL*  NOS  IMP* GENE l $ 

ERR0R1*  NOS  IMP  S 

06PST/GENEL  S 

EST*GPECT*GEI*0GPST  S 

//C*N,ADO/V#N,NOKGGX/C.N*1/C*N,0  t 

//C»N,A0D/V.N,NCM66/C.N, 1/C.N.O  A 

EST»CSTH»NPT*DIT#GE0H2,/KELH#kDICT*MEIM»NDICT#»/V»N, NOKGGX/  V* 
N* NOMGG /C*N*/C#N./C*N» /C*Y»COUPMaSS/C*Y»CPBAR/C*Y*CPROD/C»Y# 
CP0UAD1/C*Y»CPQIADZ/C»Y»CPTRIA1/C»Y»CPTRIA2/  C* Y»CPTU*E/C* Y* 
CPODPLT/C* Y»CPTRPLT/C»Y,CPTR8SC  * 

NOKGGX*  NOMGG  S 

KELM,K0ICT»MELM,MDICT  t 

JMPK GG* NOKGGX  t 

GPECT»KDICT»KEIH/KGGX,GPST  » 

KGGX.GPST  » 

JMPKGG  f 

ERR0R1* NOMGG  S 

GPECT,MDICT.MELM/MGG»  /C*N*-1/C*  Y*‘WTMASS"1.0  » 

MGG  % 

LGPWG.GRDPNT  * 


i 


42 

Cgpwg~^> 

BGPOT*CSTM»EOEX1N*  MGG/OGPWG/V*  Y^RDPNT 

43 

OFP 

OGPWG *»*»#//  » 

44 

LABEL 

LGPVG  S 

45 

EOUIV 

kggx*kgg/nogeni  $ 

46 

CHKPNT 

KG6  % 

47 

COND 

L8L11*N0GLNL  t 

1/C*  Y * WTHASS 


1 
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RIGID  FOMAT  DMAF  LISTING 
SCRIES  0 

OISFLACEMiNT  APPROACH*  RIGID  FORMAT  3 

LEVEL  2*0  NASTRAN  DMAF  COHPUCR  - SOURCE  LISTING 


48 

49 

50 

51 

52 


CHKFNT 
LABEL 
FAR  AN 


53 

54 

55 

56 

57 

58 
58 
60 
61 
62 

63 

64 

65 

66 


6EI»KGGX/KCG/V»N»LUSET/V*N»N06ENL/V*N»M0$INF  8 
KGG  3 
LBL11  8 

//C»N»MFY/V*N*NSKIF/C*N*0/C*N*0  3 

CASECC»6EON4*EOEXIN»6FOT*8CFDT»CSTN/RG*VS*USET»ASET/V*N# LUSET / 
V»N»HFCFI/V.N,NFCF2/V*N.SINGLE/V*N*0NIT/V*N*REACT/V*N,NSKIF/V* 
N»REFEAT/V*N*NOSET/V»N»NOl/V»N*NOA/C»T»SUIID  8 

MFCFl»NFCF2»SINClE»ONIT*REACT»NSKIF»REFEAT*NOSET*NOt»NOA  3 

ERRORS* NOL  * 

KRR*KLR*0M*NLRpMR/REACT/6M/MFCF1/6O/ONIT/KFS/SINGLE/OG/NOSET  3 
KRR* KLR* DM*  MLR* MR* GN*  RG»  GO* NFS* QG*USET» ASET  3 
L8L4»GENEL  S 

GFL*GFST»USET»$Il/0GFST/V*N»NOGFST  3 

NOGFST  3 

LBL4*N0GF$T  3 

OGFST** *** //  3 

LBL4  3 

KGG*KNN/MFCF1/HGG»NNN/NFCF1  3 
KNN* MNN  3 
LBL2*NFCF2  3 
USET»RG/GN  3' 


67 

68 

69 

70 

71 

72 


GN  3 

USET*6M*K6G*NGG**/KNN*HNN*»  3 
KNN* MNN  3 
LBL2  3 

KNN*KFF/SINGLE/MNN*NFF/SINGLE  3 
KFF*MFF  3 
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RIGID  FORMATS 

SERIES™*"*1  °*AP 

DISFLACENfNT  AFFRQACH#  II 1610  FORMAT  1 

LiVIt  SO  NaSTRAN  DHAF  CCMFIIER  • SOURCE  LISTING 


TS  COMO 

IBO, SINGLE  * 

7*CgiO 

uset»knn«mnn»>/kff>kfs##mff#»  a 

75  CHKFNT 

KFS#Kff,NFF  * 

76  LASEL 

1813  A 

77  EOUIV 

HFF»KAA/ONIT  * 

76  EOUIV 

mff*maa/onit  t 

70  CHKFNT 

KAA#MAA  6 

60  CONO 

1615, OMIT  A 

61  QfHFl  "3 

usst#kff,,,/go#kaa»koo»ioo*#,»,  A 

62  CHKFNT 

GOrKAA  A 

"CshpT^ 

USET.60*MFF/MAA  A 

84  CHKFNT 

HAA  A 

65  LA8EI 

L6L5  A 

86  CONO 

l6L6f REACT  A 

67  C*6H6T) 

U$£T#KAA#HAA/KU,KIR,KRR»NU»NIR»H*A  a 

•6  CHKFNT 

KIL»KIR»KRR#HLL»MLR»NRR  A 

•8  <8M62^ 

KUFLLL  A 

80  CHKFNT 

IU  A 

81  C»a^) 

UL»Kt«,KM/DH  A 

82  CHKFNT 

OH  A 

81  QbNGT} 

OH,  HU,  niR,  HR* /Fft  $ 

84  CHKFNT 

HR  A 

85  IA6EI 

1616  A 

86  COFO 

P.V.!!i2ICS'6P,-'SIL»US£T/GpI-0‘SlL0»USfcT0»##»,».EEDjFOBY*i/u  u 

N#N0NLFT/VtNSNOTl|Vyu'!!0IFl/V,N,N0Dt7/V,,,'N0?SDl,V'N'N0f«t' 
N»NONLFT/V#  N*NOTRL /V#N»NOE£0/C»N» /V»N»NOUE  A 

87  SAVE 

NOEEO  A 
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NORMAL  MODE  ANALYSIS 


RWID  FORMAT  OMAR  LISTING 

sirics  o 

DISPLACEMENT  APPROACH#  RIGID  FORMAT  5 

LEVEL  2*0  NASTRAK  OMAP  COMPILER  - SOURCE  LISTINI 

ERR0R2# MOCEO  « 

IEO  t 

//C#N»MPY/V#N»NE1CV/C#N»1/C#N#-1  > 

KAA»HAA#HR#OH#iIO#USET#CASiCC/lAHA#PHlA#MI,OII6S/C#N#NODES/V#N# 
NII6V  I 

NEICV  8 

LAMA#PHIA»NI#0E16S  A 
//C»N»MPY/V#N#CARDN0/C»N»0/C#N#0  * 

LANA»OE IDS* »»# //V»M»CARONO  % 

CARONO  S 
FIMIS#H|!6V  t 

USIT##PHIA###G0#GN##KFS##/PMIG##0G/C#N#1/C»N#RIIG  * 

PHIG#OC  i 

//C#N#MPY/V#N#SIXSIL/V#N#NSIL/C#N#6  * 

//C#N# EQ  /V#N»SCALAR/V»N#SIXSI L/V#N# LUSIT  t 
SIL#  SIP /SC ALAR/GGPDT# BGP DP /SCALAR  % 

SIP#  BGPDP  t 
LBL7, SCALAR  % 

115  <^LTTRA^)  8GPDT#‘$IL/8GPDP#SIP/V#N#  LUSET/V#  N#  LUSEP  » 

116  SAVE  LUSEP  % 

HT  CHKPNT  R6P0P»SIP  » 


98 

COHO 

99 

CHKPNT 

100 

PARAM 

101 

102 

SAVE 

10S 

CHKPNT 

104 

PARAM 

105 

OFP 

106 

SAVE 

107 

COMO 

108 

d»D> 

109 

CHKPNT 

110 

PARAM 

111 

PARAM 

112 

EQU1V 

113 

CHKPNT 

114 

COND 

HR  LABEL 

119  CS0«2^> 

120  OFP 

121  SAVE 

122  CQNO 


LBLT  * 

CASECC#C5TH»HPT#DIT»I0EXIN#5IL###GCPDP#LAMA»9G#PHIG#EST»#/  # 
OOGl#OPHIG#OISi#CEFl.PPHlC/C#N»RfIG  * 

OPMIO#OaCl#OEFl#OESl»»//V#N#CARDHO  $ 

CARONO  % 

P?»  JUMPPLOT  * 
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i 

\ 

| 

f. 

. 


RIGID  FORMAT  OMAR  LISTING 
SERICS  0 

DISPLACEMENT  APPROACH*  RIGIO  FORMAT  3 
LEVEL  2.0  NASTRAN  OMAP  COMPILER  - 


SOURCE  LISTING 


123  i 

Cplot  ^ 

PLTPARf GPSETS»EISETS»CASECC»GGPDT»EQEXIN»SIP.»PPHI6»6PECT»0ES1/ 
PL0TX2/V#N.NS1L/V*N#LUSIT/V»N*JUMPPL0T/V»N»PLTFLG/V»N»PF1LE  3 

124 

SAVE 

PFILE  S 

123 

PRTMSG 

PL0TX2//  3 

126 

LWtl 

P2  * 

127 

JUMP 

FINIS  3 

12S 

Ikufl 

ERR0R1  3 

129 

pr*»;»m 

//C»  N.*l /C»  N. MODES  3 

130 

label 

ERRORS  3 

131 

PRTPARH 

//C*N*»2/C*N» MODES  3 

132 

LABEL 

ERRORS  3 

133 

PRTPARM 

//C.N.-3/C.N.M00ES  3 

134 

LABEL 

FINIS  3 

133 

END 

3 
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3.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 

| and  tables  to  relate  Internal  to  external  grid  point  numbers.  1 

6.  GP2  generates  Element  Connection  Table  with  Internal  Indices. 

| 10.  Go  to  OMAP  No.  20  If  no  plot  output  Is  requested.  I 

11.  PLTSET  transforms  u.er  Input  Into  a form  used  to  drive  structure  plotter. 

I 

13.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

16.  Go  to  OMAP  No.  20  If  no  undeformed  structure  plots  are  requested.  | 

17.  PlfT  generates  all  requested  undeformed  structure  plots. 

s 

19.  PRTNSG  prints  plotter  data  and  engineering  data  for  each  undefonaad  plot  generated. 

i 

22.  GP3  generates  Grid  Point  Temperature  Table. 

24.  TA1  generates  element  tables  for  use  In  matrix  assembly  and  stress  recovery. 

26.  Go  to  OMAP  No.  128  and  print  error  message  If  there  are  no  structural  elements. 

31.  EMG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for  later  j 
assembly.  1 

34.  Go  to  OMAP  No.  37  If  no  stiffness  matrix  Is  to  be  assembled. 

( 35.  EMA  assembles  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

38.  Go  to  OMAP  No.  128  and  print  error  message  If  no  mass  matrix  exists. 

39.  EMA  assembles  mass  matrix  [M  ]. 

99  . I 

41.  Go  to  OMAP  No.  44  if  no  weight  and  balance  Is  requested.  1 

42.  GPWG  generates  weight  and  balance  Information. 

43.  0FP  formats  weight  and  balance  Information  prepared  by  GPWG  and  places  It  on  the  system  I 

output  file  for  printing.  1 

45.  Equivalence  [K^]  to  [Kgg]  If  no  general  elements. 

47.  Go  to  DMAP  No.  50  If  no  general  elements. 

48.  SMA3  adds  general  elements  to  stiffness  matrix  [Kgg]  to  obtain  stiffness  matrix  [K^]. 

52.  GP4  generates  flags  defining  numbers  of  various  displacement  sets  (USET)  and  forms  multi- 
point constraint  equations  [Rg]{ug}  • 0. 

54.  Go  to  OMAP  No.  132  and  print  error  message  if  no  Independent  degrees  of  freedom  are  defined. 

57.  Go  to  DMAP  No.  62  If  general  elements  present. 

58.  GPSP  determines  If  possible  grid  point  singularities  remain. 

60.  Go  to  OMAP  No.  62  If  no  Grid  Point  Singularity  Table. 

61.  0FP  formats  table  of  possible  grid  point  singularities  prepared  by  GPSP  and  places  It  I 

i on  the  system  output  file  for  printing.  I 
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RIGID  FORMATS 

63.  Equivalence  [Kgg]  to  [Knn]  and  [Mgg]  to  [Mnfl]  If  no  multipoint  constraints. 

65.  Go  to  DMAP  No.  70  If  MCE1  and  MCE2  have  already  been  executed  for  current  set  of  multi- 
point constraints. 

66.  MCE1  partitions  multipoint  constraint  equations  [Rg]  ■ [Rfflj  Rn]  and  solves  for  multi- 
point constraint  transformation  matrix  [G^]  ■ -[R,,,]*^^]- 

68.  MCE2  partitions  stiffness  and  mass  matrices 


K I K 
nn  , nm 


in  * * ini 

Tk  ] 

gg  k K 
mn  | mm 


and  performs  matrix  reductions 


M I M 
nn  nm 

— I — 

Mmn  >U 


*"a 

[M„„]  ■ [MJ  * 

71.  Equivalence  [Knn]  to  [Kff]  and  [Mnn]  to  [Mff]  if  no  single-point  constraints. 
73.  Go  to  DMAP  No.  76  If  no  single-point  constraints. 


74.  SCE1  partitions  out  single-point  constraints 


Kff  ' Kfs 
Ksf  I Kss 


- — “4“ 


Mff  Mfs 


Hsf  I Mss 


77.  Equivalence  [Kff]  to  [Kaa]  If  no  omitted  coordinates. 

78.  Equivalence  [Mff]  to  [Mfla]  If  no  omitted  coordinates. 
80.  Go  to  DMAP  No.  85  If  no  omitted  coordinates. 


81.  SMP1  partitions  constrained  stiffness  matrix 


Kaa  Kao 


Koa  I Koo 


solves  for  transformation  matrix  [Gj  * -[K003'  CKoa3 


and  performs  matrix  reduction  [K  ] 

a a 


^ + CS«]Cfi0] 
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NORMAL  MODE  ANALYSIS 


S3.  SMP2  partitions  constrained  mass  matrix 

tv 


"o.  I "oo 


and  performs  matrix  reduction 

[K„]  ■ [«„]  * 

66.  Go  to  OMAP  No.  95  If  no  free -body  supports. 
87.  RBMG1  partitions  out  free-body  supports 


K K 


\l 


rr 


and 


£"a.3 


"u  ! Htr 


I 

r I 


Mri  I "rr 


89.  RBMG2  decomposes  constrained  stiffness  matrix  [Ku]  ■ [LW3[UU3. 

91.  RBM63  forms  rigid  body  transformation  matrix 

[0]  ■ [*lr]. 

calculates  rigid  body  check  matrix 

[X]  - [Krr]  ♦ [k5r][D], 


and  calculates  rigid  body  error  ratio 

c ■ 


I rr 


93.  (®MG4  forms  rigid  body  mass  matrix  [mr]  • [Mrp]  ♦ [Mjr][D]  ♦ [D^JtM^]  + [PT3tMai][0]. 

96.  DPD  extracts  Eigenvalue  Extraction  Data  from  Dynamics  data  block. 

98  Go  to  OMAP  No.  130  and  print  error  message  If  no  Eigenvalue  Extraction  Data. 

101.  READ  extracts  real  eigenvalues  from  the  equation 

' 0 • 

calculates  rigid  body  modes  by  finding  s square  matrix  [4^3  such  that 

[m03  * 

Is  diagonal  rnd  normalized,  computes  rigid  body  eigenvectors 

'D  4 


[♦.oJ 


ro 


«_  cro 
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RIGID  "ORMATS 


calculates  nodal  nil  matrix 

M • t^][Maa3t4>a] 

and  normal Izaa  algenvectors  according  to  one  of  the  following  user  requests: 

1)  Unit  value  of  selected  coordinate 

2)  Unit  value  of  largest  component 

3)  Unit  value  of  general laed  mass. 

105.  0FP  formats  eigenvalues  (LANA)  and  summary  of  eigenvalue  extraction  Information  (GEIGS) 
prepared  by  READ  and  places  titan  on  the  system  output  file  for  printing. 

107.  Go  to  DMAP  No.  134  anc  exit  If  no  eigenvalues  found. 

108.  S0R1  recovers  dependent  components  of  the  eigenvectors 

* tG0l{V  • 

ir-j  • <♦.»  ■ <v  ■ MV  • 

■ {*g} 

and  recovers  single-point  forces  of  constraint  1q$ > * 

112.  Equivalence  Sil  to  SIP  and  8GP0T  to  BGPOP  when  one  or  more  geometric  grid  points  exist. 

114.  Go  to  DMAP  No.  118  If  no  scalar  points. 

115.  PITTRAN  modifies  BGPDT  and  SIL  for  functional  modules  SDR?  and  PLGT. 

119.  S0R2  calculates  element  forces  (GEF1)  and  stresses  (GES1)  and  prepares  eigenvectors  (GPH1G) 
and  single-point  forces  of  constraint  (GQG1)  for  output  and  translation  components  of  the 

eigenvectors  (PPHIG). 

120.  0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing, 

122.  Go  to  DMAP  No.  126  If  no  deformed  structure  plots  are  requested. 

123.  PLGT  generates  all  requested  deformed  structure  and  contour  plots. 

125.  PRTMSG  prints  plotter  data,  engineering  data,  and  contour  datu  for  each  deformed  plot 

generated. 

127.  Go  to  DMAP  No.  134  and  make  normal  exit. 
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RIGID  FORMATS 

to  select  an  EI6R  card  that  avoids  the  extraction  of  previously  found  eigenvalues.  This 
Is  particularly  Important  following  unscheduled  exits  due  to  insufficient  time  to  find 
all  eigenvalues  In  the  range  of  interest. 

3.  An  SRC  set  must  be  selected  unless  the  model  Is  a free  body  or  all  constraints  are 
specified  on  GRID  cards.  Scalar  Connection  cards  or  with  General  Elements. 

4.  Multiple  subcases  ate  used  only  to  control  output  requests.  A single  subcase  Is  suf- 
ficient If  the  sane  output  Is  desired  for  all  modes.  If  multiple  subcases  are  present, 
the  output  requests  will  be  honored  In  succession  for  increasing  mode  numbers.  HIDES 
may  be  used  to  repeat  subcases  In  order  to  make  the  same  output  request  for  several 
consecutive  modes. 

The  following  output  may  be  requested  for  Normal  Mode  Analysis: 

1.  Eigenvectors  along  with  Die  associated  eigenvalue  for  each  mode. 

2.  Nonzero  components  of  the  single-point  forces  of  constraint  for  selected  modes  at 
selected  grid  points. 

3.  Forces  and  stresses  In  selected  elements  for  selected  modes. 

4.  Undeforraed  plot  of  the  structural  model  and  mode  shapes  far  selected  inodes. 

5.  Contour  plots  of  stress  and  displacement  for  selected  nudes. 

The  following  parameters  are  used  in  Normal  Mode  Analysis: 

1.  GROPNT  - optional  - a positive  Integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  Ignored. 

2.  WTMASS  - optional  - the  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  In  EMA.  Not  reconmended  for  use  In 
hydroelastic  problems. 

3.  CGUPHASS  - CPBAR . CPR0D.  CPQUAD1 . CPQUAD2.  CPTRIA1 . CPTRIA2.  CPTUBE.  CPODPLT.  CPTRPLT . 
CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  Include  bending  stiffness. 
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1.  Number  of  eigenvalues  extracted. 

2.  Number  of  passes  through  starting  points. 

3.  Number  of  criteria  changes. 

4.  Number  of  starting  point  moves. 

5.  Number  of  triangular  decompositions. 

6.  Number  of  failures  to  Iterate  to  a root. 

7.  Reason  for  termination. 

(1)  The  number  of  roots  desired  have  been  found. 

(2)  All  predictions  for  eigenvalues  are  outside  the  frequency  range  specified. 

(3)  Insufficient  time  to  find  another  root. 

(4)  Matrix  is  singular  at  first  three  starting  points. 

8.  Largest  off-diagonal  modal  mass  term  and  the  number  failing  the  criterion. 

9.  Swept  determinant  function  for  each  starting  point. 

The  following  summary  of  the  eigenvalue  analysis  performed  using  the  Givens  method,  is  auto- 
matically printed: 

1.  Number  of  eigenvalues  extracted. 

2.  Nunber  of  eigenvectors  computed. 

3.  Number  of  eigenvalue  convergence  failures. 

4.  Number  of  eigenvector  convergence  failures. 

5.  Reason  for  termination. 

(1)  Normal  termination. 

(2)  Insufficient  time  to  calculate  eigenvalues  and  number  of  eigenvectors  requested. 

(3)  Insufficient  time  to  find  additional  eigenvectors. 

6.  Largest  off-diagonal  modal  mass  term  and  the  number  falling  the  criterion. 

The  following  summary  of  the  eigenvalue  analysis  performed,  using  the  Tridiagonal  Reduction 
(FEER  - Fast  Eigenvalue  Extraction  Routine)  method,  is  automatically  printed. 

1.  Number  of  eigenvalues  extracted. 

2.  Number  of  starting  points  used. 

This  corresponds  to  the  total  number  of  random  starting  and  restart  vectors  used  by  the 
FEER  process. 
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3.  Number  of  starting  point  moves. 

Not  used  In  FEER  (set  equal  to  zero). 

4.  Number  of  triangular  decompositions. 

Always  equal  to  one,  except  for  unshifted  vibration  problems  (roots  starting  from  the 
lowest  requested).  In  this  case  a maximum  of  three  shifts  and  three  decompositions  are 
employed  to  remove  possible  stiffness  matrix  singularities. 

5.  Total  number  of  vector  Iterations. 

The  total  number  of  reorthogonalizations  of  all  the  trial  vectors  employed. 

6.  Reason  for  termination. 

(0)  Normal  termination. 

(1)  Fewer  than  the  requested  number  of  eigenvalues  and  eigenvectors  have  been  extracted. 
(3)  The  problem  size  has  been  reduced.  However,  the  desired  number  of  accurate  eigen- 

solutions  specified  on  the  EIGB  or  EIGR  card  may  have  been  obtained.  A detailed 
list  of  the  computed  error  bounds  can  be  obtained  by  requesting  OIAG  16  in  the 
EXECUTIVE  C2NTR0L  DECK. 

7.  Largest  off-diagonal  modal  mass  term  and  the  nun&er  failing  the  mass  orthogonality 
criterion. 

3.4.4  Case  Control  Deck  and  Parameters  for  Normal  Mode  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Normal  Modes: 

1.  flETHUD  must  be  used  to  select  an  EIGR  card  that  exists  in  the  Bulk  Data  Deck. 

2.  On  restart,  the  current  EIGR  card  controls  the  eigenvalue  extraction,  regardless  of  what 
calculations  were  made  in  the  previous  execution.  Consequently,  when  making  restarts 
with  either  the  Determinant  method  or  the  Inverse  Power  method,  METH0D  should  be  changed. 


-a 

M 


| 
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to  select  an  EIGR  card  that  avoids  the  extraction  of  previously  found  eigenvalues.  This 
Is  particularly  Important  following  unscheduled  exits  due  to  Insufficient  time  to  find 
all  eigenvalues  In  the  range  of  Interest. 

3.  An  SPC  set  must  be  selected  unless  the  model  Is  a free  body  or  all  constraints  are 
specified  on  GRID  cards.  Scalar  Connection  cards  or  with  General  Elements. 

4.  Multiple  subcases  are  used  only  to  control  output  requests . A single  subcase  Is  suf- 
ficient If  the  same  output  is  desired  for  all  inodes.  If  multiple  subcases  are  present, 
the  output  requests  will  be  honored  In  succession  for  increasing  mode  numbers . NODES 
may  be  used  to  repeat  subcases  in  order  to  make  the  same  output  request  for  several 
consecutive  modes. 

The  following  output  may  be  requested  for  Normal  Mode  Analysis: 

1.  Eigenvectors  along  with  the  associated  eigenvalue  for  each  mode. 

2.  Nonzero  components  of  the  single-point  forces  of  constraint  for  selected  modes  at 
selected  grid  points. 

3.  Forces  and  stresses  In  selected  elements  for  selected  modes. 

4.  Undeforraed  plot  of  the  structural  model  and  mode  shapes  for  selected  modes. 

5.  Contour  plots  of  stress  and  displacement  for  selected  modes. 

The  following  parameters  are  used  in  Normal  Mode  Analysis: 

1.  6R0PNT  - optional  - a positive  Integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  Information  to  be 
printed.  All  fluid  related  masses  are  Ignored. 

2.  WTMASS  - optional  - the  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  In  EMA.  Not  recommended  for  use  In 
hydroelastic  problems. 

3.  CPUPMASS  - CPBAR.  CPR0D.  CPQUAD1 . CPQUAD2 . CPTRIAU  CPTRIA2.  CPTUBE.  CPQDPlT . CPTRPLT . 
CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  Include  bending  stiffness. 
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3.4.5  Automatic  Alters  for  Automated  Multi-stage  Substructuring 

The  following  lines  of  the  Normal  Modes  Analysis,  Rigid  Format  3,  are  altered  in  automatic  sub- 
structure analyses. 


Phase  1:  53,  86-95,  96-126 

Phase  2:  3-4,  10-21,  26,  38,  45-48,  57-62,  119-126 
Phase  3:  86-95,  100-107.  108 


If  APP  DISP.SUBS  is  used,  the  user  may  also  specify  ALTER's.  However,  these  must  not  interfere 
with  the  automatically  generated  DMAP  statement  ALTER's  listed  above.  See  Section  5.9  for  a des- 
cription and  listing  of  the  ALTER's  which  are  automatically  generated  for  substructuring. 


3.4.6  Optional  Diagnostic  Output  for  JEJR 


Special  detailed  information  related  to  the  generation  of  the  reduced  problem  si2e,  the 
elements  of  the  reduced  tridi agonal  matrix,  computed  error  bounds  and  other  numerical  tests  can 
be  obtained  by  requesting  WAG  16  in  the  NASTRAN  Executive  Control  Deck. 

The  meaning  of  this  information  is  explained  below  in  the  order  in  which  it  appears  in  the 
DIAG  16  output. 


( 


0ROER  - The  order  of  the  unreduced  problem  (size  of  the  [Kfla]  matrix) 

MAX  RANK  - The  maximum  number  of  existing  finite  eigonsolutions  as  initially  detected  by  FEER 


RFD  0RDER 


- The  order  of  the  reduced  eigenproblem  which  will  be  solved  to  obtain  the  number 
of  accurate  solutions  requested  by  the  user 


0RTH  VCT  - The  number  of  previously  computed  accurate  eigenvectors  on  the  eigenvector  file 

which  were  generated  prior  to  a restart  or  by  the  NASTRAN  rigid  body  mode  generator 

USER  SHIFT  - The  user  specified  shift  after  conversion  from  cycles  to  radians  - squared  (used 
only  in  frequency  problems). 

1NTFRNAL  SHIFT-  A small  positive  value  automatically  computed  to  remove  singularities  if  the  user 
has  specified  a zero  shift.  Otherwise,  the  negative  of  the  user  shift  (used  only 
in  frequency  problems). 


SINGULARITY  CHECK  - PASS:  the  shifted  stiffness  matrix  is  non-singular 

- ****■.  the  number  of  internal  shifts  needed  to  remove  stiffness  matrix 
singularities 


TRIDIAGONAl  ELEMENTS  ROW  j,  **,  ***.  ****  - The  computed  tridiagonal  elements  of  the  reduced 
eigenmatrix: 
j - Matrix  row 

**  - Diagonal  element 

***  - Off-diagonal  element 

****  nrst  estimate  of  off-diagonal  element  in  the  next  row 
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RIGID  FORMATS 

0RTH  ITER  - The  nunber  of  times  a reorthogorwllzatlon  of  a trial  vector  has  been  performed 

MAX  PR0J  - The  maximum  projection  of  the  above  trial  vector  on  the  previously  computed 

accurate  trial  vectors  (prior  to  the  current  reorthogonallzation) 

N0RMAL  FACT  - The  normalization  factor  for  the  reorthogonall2ed  trial  vector 

0PEN  C0RE  N0T  USED  ***  FEER3  - Open  core  not  used  by  Subroutine  FEER3,  In  single-precision  words 

PEER  QRM  ELEMENT  *,  ITER  **,  ***,  RAT IB  ****,  PR0J  ***♦*: 

* - The  Internal  eigenvalue  nunber  in  the  order  of  Its  extraction  by  FEER 

**  - The  number  of  inverse  power  iterations  performed  to  extract  the  associated  eigen- 

vector of  the  reduced  system  (this  is  not  a physical  eigenvector) 

***  - If  a multiple  root  has  been  detected,  the  number  of  times  that  the  previous 

multiple-root,  reduced- system  eigenvectors  have  been  projected  out  of  the  current 
multiple-root  eigenvector  before  repeating  the  Inverse  power  iterations 

****  - The  absolute  ratio  of  maximum,  reduced-system  eigenvector  elements  for  successive 

inverse  power  iterations 

*****  - The  maximum  projection  of  a current  multiple-root  eigenvector  on  previously 

computed  eigenvectors  for  the  same  root 


PHYSICAL  EIGENVALUE 


*,  THE0R  ERR0R  ***  PERCENT,  PASS  0ft  FAIL: 


* - The  internal  eigenvalue  number  in  the  order  of  its  extraction  by  FEER 

**  - The  associated  physical  eigenvalue  (X  for  buckling  problems,  w2  for  frequency 

problems) 

***  - Theoretical  upper  bound  on  the  relative  eigenvalue  error 

PASS  - The  computed  error  is  less  than  or  equal  to  the  allowable  specified  on  the  EIGB 

or  EIGR  bulk  data  card  (default  is  .001/n  where  n Is  the  order  of  the  stiffness 
matrix) 

FAIL  - The  computed  error  is  greater  than  the  allowable  and  this  mode  Is  not  accepted 

for  further  processing 

0PEN  CjJRE  N0T  USED  ***  FEER4  - Open  core  not  used  by  Subroutine  FEER4,  In  single  precision  words 


FEER  C0MPLETE 


★ **  ★★★  it  it  Irk 


- The  remaining  CPU  time  available  following  decomposition  of  the  shifted  stiffness 
matrix,  in  seconds  (the  total  time  is  specified  on  the  TIME  card  in  the  Executive 
Control  Deck) 

- The  remaining  CPU  time,  in  seconds  after  completing  Subroutine  FEER3 

- The  remaining  CPU  time,  in  seconds  after  completing  Subroutine  FEEP4 

- The  total  operation  count  for  FEER  after  decomposition  of  the  shifted  stiffness 
matrix.  One  operation  is  considered  to  be  a multiplication  or  division  followed 
by  an  addition 
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STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS 
3.5  STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS 
3.5.1  DMAP  Sequence  for  Static  Analysis  with  Differential  Stiffntst 

RIGID  FORMAT  CMAP  LISTING 
SERIFS  C 

OISRIACtN'NT  APPROACH*  RIGID  FORMAT  A 

LEVEL  2*0  NASTRAW  PKA?  CfNPILtP  - SOURCE  LISTING 


;CTt  GO  £RR»2  NCLIST  NLOECK  NQReR  HOOSCAR 

NO* A DIFFERENTIAL  STIFFNESS  ANALYSIS  - SERIES  0 * 

G£OIU,GtOM2»/GPl*cOfcXIN*GPDT.CSTN.BGPOT*SIl/V»N*LUS6T/  V,N» 
NOGPDT  * 

LUSET,N06P0T  * 

FRROR1»NOGPOT  t 

GPL.£OtXlN»GPOT»CSTM»BfPDT#SIl  % 

GE0H2*FQFXJN/ECT  S 
FCT  S 

PCDH2/C*N,PRES/C»N,/C»N» /C » N, / V»N * NOPCDB  S 
PI TSSTX#PLTPAR,GPSU$*ELSET$/NOPCDB  * 

PI.NOPCCB  i 

PCOB,EQt>lN,ECT/PLTSnX,PLTPAP,GPSLTS»tLSETS/V»N,NSIL/  V»N* 
JU.1PPIOT  — I J 

NSILf JUMEPLCT  t 

PlTSfcTX//  $ 

//C*N*MPY/V»N*PITFIG/C*N»1/C»N*1  * 
//C*N,HPY/V*N*Prilt/C*N*0/C*N,0  J 
PI*  JUMP  PLOT  A 

PLTPAR*GPSETS*FlSETS*C#SECC*6GPDT»tOfeXlN»SIL**ECT»*  CPLOTXl/V»N» 
NSIL/V*N,tUSET/V»N* JLTPPLOT/V»N»FLTFLG/V*N»PFILfc  » 


16  SAVE 


JL"1PPI.OT»PLTFLG,PFILl  * 


IS 

PRTNSG 

P10TX1//  $ 

20 

LABEL 

PI  » 

21 

CHKPNT 

PI TPAR*GPSCTS»FlSETS  » 

22  ' 

GtON3*tOFXIN,GfCN2/SlT*GPTT/V*N»NOGRAV  t 

23 

SAVE 

nograv  * 

% 
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RIGID  FORMATS 

*1610  »0f  NAT  ONAP  LISTING 
SERIES  0 

01$PlACf«ENT  APPROACH*  *1610  FORNAT  A 

LEVEL  2.0  NASTRAN  C»NAP  CCNPILER  - S9URCI  LISTING 


L 


t ! 


2A 

PAR  AN 

23 

CMKPNT 

26 

<50 

27 

SAVE 

2f 

COHO 

29 

PURGE 

30 

CHKPNT 

31 

PAR  AN 

32 

<5wG~  O 

//C»N,ANr/V#N»N0NG6/V#N,N0G*AV/V»Y*G*DPNT»-l  S 
SLT* GPTT  » 

£CT*EPT*«GPDT#Sll*6PTt*CSTN/EST»6£l*6PECT*/V*N*lUSET/  V*N, 
N0$1NP/C*N» l/V#P»N06ENl/V#N»6kNEL  6 

NO$INP»NOCfcNL»GfNEL  % 

€*RQR1»  NOS  I NP  * 

OGPST/GENtL  S 

EST#CP£CT#6fcI»0CPST  6 

//C*  N> ADD/V*N*  NOKGGX/C»N» 1/C»N»  0 * 

EST#CSTH*HPT#DlT#GE0N2#/KELH*KDICT»N£LHi|HDICT*»/V#N»NQKG6X/  V* 
N»NONGG/C#N*/C»N»/C*N* /C* YtCOUPH ASS/C* Y»CP6AR/C*Y#CPR0D/f»Y* 
CPQUADl  /C*  Y*CPQLiAD2/C  » Y»  CPTRI  Al/C*  Y*CPTR  IA2/  C* Y*CPTURf /C*Y* 
CPQDPLT/C#V,CPTPPIT/C* ^CPTRBSC  * 

• 

NOKGGX*  NONGG  S 
KELH,KDICT*H€lH»N0ICT  6 
JNPKGG> NOKGGX  * 

GPECT»KDICT#KELH/KG6X»6PST  t 
KGGX»GPST  t 
JNPKGG  t 
JHPNGG»NOHGG  % 

GPECT#NOICT»HfelP/HGG#/C*N#-l/C»Y#WTNAS$»1.0  * 

HGG  t 


{ I 


A2 

LABEL 

JNPN66  S 

A3 

CONO 

LPIUGRDPNT  $ 

AA 

CONO 

ERRORA,NCNCG  $ 

A 5 l 

CgP*6 

bgpot*cstm#eoexin.hgg/ogpnc/v# Y#GRCPNT/C*Y»WTNAS$  » 

A6 

OFP 

06PK6 *»###//  « 

A7 

LABEL 

LBL1  * 
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RIGID  FORMAT  OMAR  LISTING 

SERIES  0 

DISPLACEMENT  APPROACH.  RIGID  FORMAT  A 

LEVEL  2.0  NASTRAN  PNAR  CCIMPIlER  - SOURCE  LISTING 


57  SAVL 
5B  CJNO 
5 A PURGE 

6C  CMKPNT 


kcgx.kGg/nogikl  s 
KGG  * 

LH11.N0GENL  % 

GEI#K6CX/KGC/V#K»IUSET/V»N#N0C£NI/V#N.N0SINP  > 

KGG  t 

miii  s 

//C.N.HPY/V.N.NJKIP/C.N.O/C.N.O  * 

eASFCC./CAScXX/C.N.TRANRESP/C.N.O/V.N.NOlDOP  S 

C ASEXX. GEOHA. Eat XlN. GROT* SGPDT.CSTH/RG# YS.USET. ASET/V.N,  UISET / 
V#N.HPCF1/V»N#MPCF2/V»N,SINGLE/V.N.0HIT/V»N,REACT/V.N.NSKIP/V» 
N*RF.PfcAT/V»N»NOS£T/V»N»NOl  /V.N.NOA/C# Y.SUBIO  $ 

KPCF1. HPCF2, SINGLE. 0P1T# RE ACT. *SK IP# REPEAT. NDSET.NQL.NOA  * 

FRR0R5.NPL  » 

GN/*1RCFl/GO,KOO,lOO»PO#UOOV»Rl-OV/UNIT/PS»K»$,KSS#OGf$INGlF/ 
L'A00V/0MIT/Y8S»P AS.  KAFS.  KISS.  AOFS.KOSS /SINGLE  S 

GK.RG.GO.KOC.LOr.PO.l'OPV.RUOV.YS.PS.KFS.KSS.USET.ASET.  »BOOV. 
YAS.P8S.KRFS.KASS.K0FS.KDSS.0G  * 


51 

CONO 

IBLAO.REACT  S 

62 

JUKF 

ERR0R2  « 

63 

LABEL 

IBLAD  * 

6A 

CONO 

LAl*. GENU* 

65  1 

Cgpsp 

GPL.GPST.t'SIT.S 

66 

SAVE 

nogpst  * 

67 

CONO 

l AlA.NDGPST  $ 

ht 

0F» 

OGPST.....//  t 

60 

LABEL 

ULA  » 

70 

fO'<IV 

Kf,6*KNN/PPCFl  i 

71 

f hkpnt 

KNN  $ 
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RI6I0  FORMAT  OMAR  LISTINC 
SEMIS  0 

DISPLACEMENT  APPROACH#  RI6I0  RORMAT  A 


I FORMATS 


u 


LEVEL 

2*0  NASTRAN  OMAR  CCNRIlf R - SOURCE 

72 

COMO 

L8L2»NRCF2  % 

73 

> USET*R6/CM  8 

74 

CHKRNT 

CM  B 

75 

<MCE2^ 

> USET#CM#KC6#»#/KNN##,  < 

76 

CHKRNT 

KMM  t 

77 

LABfcL 

1812  B 

71 

tooiv 

knn#kff/sinele  s 

79 

CHKRNT 

KRR  $ 

80 

COMO 

LBL3#SINCLf  s 

81 

QCEI  ^ 

> USET»KNN###/KFP#KF$,KS$».»  b 

87 

CHKRNT 

kFS#KSS#KFF  B 

83 

LABEL 

LBL3  B 

84 

C0J1V 

FFF#KAA/ONIT  B 

85 

CHKRNT 

KAA  B 

86 

CONO 

LBL5#0NIT  B 

87  1 

CgMR 

1 USET»KFP###  /6f)#KAA#K00»LC0»f  »##  1 

88 

CHKRNT 

60# KAA#  KOO#  LOO  1 

86 

LA0IL 

LBL5  B 

90  < 

[ja"cO 

KAA/lll  B 

91 

CHKRNT 

LLL  B 

92  ( 

$LT#RCRDT#CSTM»rtl#EST#NRT#6R1T#t 

LUSIT/C  #N# 1 B 

93 

CHKRNT 

R6  B 

94 

E0U1V 

RC.RL/NOSCT  b 

95 

CHKRNT 

RL  B 

96 

COHf 

LBH0»NOSfT  B 

97  ( 

[IssT^ 

USEI#6M#YS#KFS#C0#*R6/»R0#R$#RL  B 

t ) 
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STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS 

RIGID  POEMT  D«AP  LISTING 
SERIES  0 

OISPlACFNthT  APPROACH#  RIGID  FOtNAT  A 

LEVEL  2*0  NASTRAN  ON  A*  CCNPILsP  - SOURCE  LISTING 


te 

CHKPNT 

PO»PS#Pl  S 

9G 

LA5PL 

LBL10  S 

100 

CTsgT^ 

LLL#KAA#PL#  LOO#  K 00#  PO/UL V»UQOV#  RUt V»RUQV /V»N# OHIT/V# Y# I#FS*"1/ 
C#N»l/V#N#fPSI  t 

101 

SAVE 

EPSI  « 

102 

CHK PNT 

ULV#tJOOV#PULV#RtOV  t 

103 

CONO 

LRL9#IPE?  » 

10* 

HATCPR 

0PL#USfcT#SlL»PULV//C#N»L  * 

105 

HATCPR 

GPL»URIT#S11»RJCV//C#N»0  S 

10b 

LABEL 

LRL9  % 

107 

US£T»  #Ul V#UOOV»  VS#60»GH,PS»KPS#KSS#/U6V#PG1#0G/C#N#1/C#N#DS0  * 

10# 

CHKPNT 

UGV.OC  * 

109 

QDR2  ^ 

CASECC#C5TH#NPT#OIT»iOf X!N»Sll#GPTT»E0T#IGPDT»#0G#U6V»PST»#P67 
0PG1  #0061  #0liGVl»0£S  1#  OEF 1#  PU6V1/C#  N»  DSO  * 

110 

PAR  AN 

//C#N*NPY/V#N»C ARONO/C#N»  0/C#N#  0 S 

111 

Ofi» 

OUGVl#OPGl#OQGl#OEFl#OESl#m#N#CARDNQ  t 

112 

SAVE 

CARONO  S 

113 

CONO 

P?»  JtJNPPlOT  * 

11* 

Cplot^ 

PITPAR#GP$ETS#ELSETS#CASECC#BGPDT*PQCXIN#SIL#PUGV1##GPFCT»0|S1/ 
PlOTX2/V#N#NSIL/V#N#LU$ET/V#N# junpplot/v*n#pltplg/v#n#ppilf  s 

115 

SAVt 

PFILE  S 

11# 

PRTNSG 

PL0TX2//  * 

U7  LABEL 

11#  CjAl 


120  CHKPNT 

121  PAR  AP 


P2  * 

fcCT»SPT#l6PDT#SlL»CPTT#CSTH/Xl#X2#ECPT#GPCT /V#N#LUSiT/  V#N» 
N0SIN*/C#N»0/V»N#NPGINL/V#N#G1NEI  » 

CAS£CC»GPTT#SIl»kOT»UGV#CSTN#NPT#ECPT#GPCT»DIT/KDCG/  V»N, 

oscojtr* 

*066  « 

/ /C »N»AOD/V»N, SHIFT /C#N,-1/C»N,0  * 
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RIGID  fORHAt  DURR  LISTING 

situs  0 

01SPI AC tPLNT  APPROACH*  RIGID  FORMAT  A 

LEVIl  2.0  NASTRAN  DHAP  COHPHER  - SOURCf  LISTING 


122 

PARAM 

//C*N*AOD/V»N*CtUNT/V*N*  ALWAy$*»l/V*N*N£V6Ra  1 S 

123 

PARANA 

//C,N*au0/V.N.0SFPS1/C»N*0.0/C*N#0*0  » 

12* 

PAR  AML 

YS//C*N*NULL/C.N*/C»N»/C»N* /V*N*NOY$  $ 

123 

JUHP 

OUTlPTOP  t 

126 

LA3ft 

outl p to p > (J°P  Of  Stiffness  Adjustment  Loop 

127 

touiv 

PG»  P61/N0TS  S 

126 

CHKPNT 

PG1  S 

120 

PAR  AN 

//c»n»klock/v,n»to  s 

130 

iOUIV 

K0G6*KDNN/MPCF2  S 

131 

CH<PNT 

KONN  S 

132 

CONO 

l«L20»HPCF2  S 

133  1 

Cgc72 

US€T*6H*KDGG»*»/KDNN*#»  S 

13* 

CHKPNT 

KONN  S 

133 

l AS LL 

16L20  S 

136 

FQJIV 

kdnn»koff/singu  s 

137 

CHKPNT 

KOFF  S 

1 36 

COND 

L6L 30* $ INGl 6 S 

130  ( 

US6T»KONN*,,/KOFF»KOFS»KO$S»»*  s 

1*0 

CHKPNT 

KDFF.KDFS/KOS?  I 

1*1 

LASH 

LU3D  S 

1*2 

COUIV 

koff*kdaa/ohit  s 

1*3 

CHKPNT 

KDAA  S 

1** 

COND 

L6L5D.0NIT  S 

1*5  i 

erseT} 

UStT.GO.KDFF/KDAA  S 

1*6 

CHKPNT 

KDAA  S 

1*7 

l A0FI 

LRLSO  s 
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RIGID  FORMAT  OMAR  LISTING 
SERIES  0 

OISPLACfNENT  APPROACH*  RIGID  FORMAT  A 

LEVEL  2.0  NASTRAN  OMAR  COMPILER  - SOURCE  LISTING 


■ 


1*6 

ADO 

kaa.koaa/pbll  t 

1*G 

ADO 

KFS.KOFS/KRFS  l 

190 

ADO 

K5S»Km/F»SS  l 

191 

COND 

PGOK.NOVS  » 

192 

HPYAC 

KiSS»Y$,/PSS/C#M#0/C»N»l/C#N*l/C»M#l 

193 

MPVAO 

FRFS»YS»/PPS/C#N*0/C»N*1/C*N*1/C#N#1 

15* 

UMEPGE 

USET.PFS»PSS/FN/C»M»N/C.N#F/C»N»$  S 

159 

L0U1V 

PN# PCK/MPCF2  « 

156 

COHO 

LRL6D.MPCF2  » 

197 

L'MeRGE 

uset#pn*/pgx/c#n#c/c#n*n/c»n*m  % 

19k 

l AS  E L 

LGL60  t 

150 

AOO 

PSX.PG/PGG/C.N. 1-1. 0*0. 01  1 

160 

I9UIV 

PGG* •Cl /ALWAYS  6 

161 

LAB  Ft 

P60K  % 

162 

AOO 

PG1.FP60/  « 

163  < 

Cp9H6?3 

KBLL/LBLL/V.N.POMEP/V.N.OET  s 

16* 

SAVE 

OtT# POWER  » 

165 

CMKFKT 

IPll  * 

166 

PRTPAkM 

//C.H#0/C#N»|)»‘T  * 

167 

prtpaam 

//C.N.O/C.N.POWH  « 

16P  JUMP 


IhLPTOP  » 


(P*  °* 


lend  Correction  Loop 


D 


1NLPT0P  s 

//C»N»MICCK/V*N,TI  t 

UStT#Gn.rs,KDPS#M#»rc1/»P*1»P»S»PGl  I 

LRU.tiBlt.PK*  »#/UPlV»#kUSLV»/C#N,-l/V,V»IPI  WV#N#H0SA!P/V#N. 

(MI  S 


ITS  SAVE 


EPS  I » 


■ 
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RIGID  FORM?  DHAR  LISTING 
SINKS  0 

DISFUkClPINT  APPROACH.  R1GIO  FOR  Nil  A 

ItVU  2.0  MSTRAN  DM?  COMPILER  • SOURCi  LISTING 


U6LV.RUILV  « 

LSIVD.INLS  • 

GPI»U$£T»SU.RUFIV//C.N,L  * 

18L90  » 

U*6T..U6LY..YS.G0. 6H.P6S.KftFS.KtSS./UIGV*.QIS/C»N»I/C»M.0$I  % 
I’FGV.OIG  I 

UAGV.UGV/PUGV/C.N.I-l. 0.0.0}  » 

CFSfCC.CrTT.SU.EPT.ri'GV.CSTP.PPT.tCPT.CPCT.OIT/DKOGG/V.N. 
DSCOSLT  * 

OKOGG  » 

D«06C,U8CV.  PGO/f  GU/C.N,  07C.N#  l/C.N.  1/t.N.  1 « 

P01.Pfll.U6«V//C,Y»£PSIO»l.t-5/V#N.DS£PSI/C»Y»NT»iO/V»N.TO/V.N. 
T I /V.N. DONf /V.N, SHIFT /V.N. COUNT/C. Y»6ITA0»A  1 

DSFR jl. DONE. SHI  FT. COUNT  6 

orm.DCN*  s 

shift. shift  » 

FC.FCl/NFVER  t 
F6U.FCI/4LWAYS  * 

FGI.FCI t/NfVsi  i 
INIFTOP.IOCO  S 


17A 

CNKPM 

175 

C3*0 

176 

HATCP9 

177 

LASIL 

176  1 

QPti  ~2> 

170 

chkfnt 

IfO 

ADO 

lai  i 

CFssgQ 

1*2 

CHKPHT 

163 

ppyad 

IF  A I 

CpschQ 

115 

«AVF 

166 

COHO 

187 

C3H0 

166 

FOJlV 

169 

f 3J1V 

190 

rlUlV 

191 

»!>T 

192 

T AMT 

193 

t*»lt 

19A 

AO) 

195 

CHAFHT 

196 

FO'.ITV 

197 

CMKPAT 

196 

tajiv 

PGI1.PG1.PG..//  * 

SHIFT  S 

rKOCG.KOCG/KOGCl/C.K.t-l.O.O.nt  t 
*DGG1  % 

I'l&V.UGV/ALfcAYS/KOCGi.KOGC/AlV  AYS  * 
«OGG  $ 

KOGG.KOGGI/NFVcR/UGV.UIGV/NIVFR  6 


■<5 


Botton  of  Load  Corroctlon  Loop 


V 
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ftUID  FORMAT  OMAR  IISTINO 
SCRIES  0 

DISPLACEMENT  APPROACH#  RIGID  FORMAT  A 

LEVEL  2.0  NASTRAN  DNAP  COMPILER  - SOURCE  LISTING 


199 

REPT 

ouTmup#iooo  % s \ 

. - iRnttrvn  nf  Stl 1 ftftp  1 

200 

TABPT 

kdggi»kogg#ugv##//  * ' — * ' 

201 

LABEL 

DONE  t 

202 

CHKPNT 

CSTN  * 

203 

Q0R2 

CA$ECC#CSTM#MPT#DlT#EQEXIN#$Il#6PTT#E0T#BGP0Tt#QBG*UBGV#EST#>/ 
»0QBGlt0UB6Vl«Qt SBltOEFBl*  PUBGVWC»N»0S1  s 

204 

OFP 

0UBGV1»0QBG1#0£FB1*  0ESB1#  » S/V»N»CARDNO  t 

205 

SAVE 

CARDNO  S 

206 

CQND 

P3#  JUMPPLOT  » 

207 

C?LOT 

PlTPAR#6PSETS#tlStTS»CASECC»BGP0T»E0EXIN»SlL»PUBGVl»#GPECT» 
0ESB1/PIPTX3/V»K#NSIL/V#N,LUSET/V#N,JUHPPL0T/V»N,PLTFL6/V»N, 
PFXLE  % 

2oe 

SAVE 

PFILE  S 

209 

PRTMSG 

PL0TX3//  * 

210 

LABEL 

P3  * 

211 

JUMP 

FINIS  S 

212 

LABEL 

ERR0R1  S 

213 

PRTPARH 

//C»N#-I/C#N»D!FFSTIF  S 

214 

LABEL 

FRR0R2  $ 

215 

PRTPARH 

/7C»N#-2/C#N#0IFFSTIF  » 

216 

LABEL 

ERR0R4  $ 

217 

PRTPA*H 

//C»N,-4/C#N,DIFFSTIf  » 

212 

LABEL 

ERR0R5  * 

219 

PRTPARH 

//C»N#-5/C»N,0IFFSTIF  * 

220 

LABEL 

FINIS  $ 

221 

END 

i 
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3.5.2  Description  of  DMAP  Operations  for  Static  Analysis  with  Differential  Stiffness 

j 2.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations,  and 
I tables  to  relate  internal  to  external  grid  point  numbers. 

4.  Go  to  DMAP  No.  211  if  no  grid  point  definition  table. 

6.  GP2  generates  Element  Connection  Table  with  Internal  indices. 

| 10.  Go  to  DMAP  No.  20  If  no  plot  output  Is  requested. 

11.  PLTSET  transforms  user  input  Into  a form  used  to  drive  structure  plotter. 

13.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

| 16.  Go  to  DMAP  No.  20  If  no  undeformed  structure  plots  are  requested. 

17.  PL0T  generates  all  reauested  undeformed  structure  nlots. 

19.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

22.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

26.  TA1  generates  element  tables  for  use  In  matrix  assembly  and  stress  recovery. 

28.  Go  to  DMAP  No.  211  and  print  error  message  If  no  structural  elements. 

32.  EMG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for 
later  assembly. 

35.  Go  to  DMAP  No.  38  if  no  stiffness  matrix  Is  to  be  assembled. 

36.  EMA  assembles  stiffness  matrix  [K*q]  and  Grid  Point  Singularity  Table. 

39.  Go  to  nMAP  No.  42  if  no  mass  matrix  is  to  be  assembled. 

40.  EMA  assembles  mass  matrix  CMqq3 • 

| 43.  Go  to  DMAP  No.  47  if  no  weight  and  balance  is  requested. 

44  Go  to  DMAP  No.  215  and  print  error  message  if  no  mass  matrix  exists. 

45.  GPWG  generates  weight  and  balance  Information. 

| 46.  0FP  formats  weight  and  balance  Information  prepared  by  GPWG  and  places  it  on  the  system 

output  file  for  printing. 

48.  Equivalence  [K*g]  to  CKyg3  if  no  general  elements. 

50.  Go  to  DMAP  No.  53  if  no  general  elements. 

51.  SMA3  adds  general  elements  to  [K*g]  to  obtain  stiffness  matrix  [Kgg] 

56.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET),  forms  multipoint 
constraint  equations  [ Rg ] 1 ug > ■■  0 and  forms  enforced  displacement  vector  { Yg } . 

58.  Go  to  DMAP  No.  218  and  print  error  message  If  no  Independent  degrees  of  freedom  are 
defined. 

61.  Go  to  DMAP  No.  63  if  no  free-body  supports  sunolled. 

64.  Go  to  DMAP  No.  69  if  general  elements  present. 

65.  GPSP  determines  If  possible  grid  point  sinoularities  remain. 
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STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS 
Go  to  DMAP  No.  69  If  no  Grid  Point  Singularity  Tabid. 

0FP  formats  table  of  possible  grid  point  singularities  prepared  by  GPSP  and  places  It  on  the 
system  output  file  for  printing. 

Equivalence  [Kgg]  to  [K^J  If  no  multipoint  constraints. 

Go  to  CHAP  No.  77  If  MCE1  and  MCE2  have  already  been  executed  for  current  set  of  multipoint 
constraints. 


NCE1  partitions  multipoint  constraint  equations  [Rg] 
constraint  transformation  matrix  [G^]  ■ 

MCE2  partitions  stiffness  matrix 


[%,  1 R„]  and  solves  for  multipoint 


" I 1 
. Knm 

r 

■Vim  I fW 

rnn  i 


and  performs  matrix  reduction 

* t<£][«»3  * OiM?  * Klltyio,]. 

Equivalence  [K^]  to  [Kff]  If  no  single-point  constraints. 

Go  to  ONAP  No.  83  If  no  single-point  constraints. 

SCE1  partitions  out  single-point  constraints. 

fKff  ! Kfsl 


--K 


Equivalence  [K^]  to  [Ka#]  If  no  omitted  coordinates. 

Go  to  DMAP  No.  89  If  no  omitted  coordinates. 

SMP1  partitions  constrained  stiffness  matrix 


K I K 
*aa  , *ao 


‘4vl 

solves  for  transformation  matrix  CGq]  « 

and  performs  matrix  reduction  [K.J  « [K,J  + [l(T  ][Gj. 

afl  IQ  Ofli  0 

RM8G2  decomposes  constrained  stiffness  matrix  [«M]  - CL^^DCU^^] 
SSGl  generates  static  load  vectors  (Pg). 

Equivalence  (Pg)  to  (P^l  If  no  constraints  applied. 

Go  to  DMAP  No.  99  If  no  constraints  applied. 
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97.  SSG2  applies  constraints  to  static  load  vectors 

(P„)  - . 


{Pf}  • (Pf)  - [K*]^}  , 


and  (P*)  - (Pa>  + [G^]{P0}  . 

100.  SSG3  solves  for  displacements  of  Independent  coordinates 

<"«>  • . 

solves  for  displacements  of  omitted  coordinates 

fu°>  - kj^pj. 

0 00 J 0 

calculates  residual  vector  (RULV)  and  residual  vector  error  ratio  for  Independent  coordin- 
ates 

<«V  . [Pt]  - [«„](„,) 

C!  “ — T 

and  calculates  residual  vector  (RU0V)  and  residual  vector  error  ratio  for  omitted  coordin- 
ates . 

{5fV  * {Po}  * tKooH}' 

{ u][t  {<5P  } 

■■  ' ,fcr  • 

0 0 

103.  Go  to  DMAP  No.  106  if  residual  vectors  are  not  to  be  printed. 

104.  Print  residual  vector  for  independent  coordinates  (RULV). 

9 

105.  Print  residual  vector  for  omitted  coordinates  (RU0V). 
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107.  SORT  recovers  dependent  displacements 

<v  ■ tSoitu,)  * <»;>  . 


fci  • 'v  • 


> - (uj  . 


<v  - w. 


and  recovers  single- point  forces  of  constraint 

V • -<PS>  ♦ [Kf,]{Uf}  ♦ C*C„3CYS>  . 

109.  SDR2  calculates  element  forces  (9EF1)  and  stresses  (#ESl)  and  prepares  load  vectors  (0PG1), 
displacement  vectors  (0UGV1)  and  single-point  forces  of  constraint  (NQG1)  for  output  and 
translation  components  of  the  displacement  vector  (PUGV1)  for  the  static  solution. 

111.  fFP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 

113.  Go  to  DMAP  No.  117  If  no  deformed  static  solution  structure  plots  are  requested. 

114.  P10T  generates  all  requested  static  solution  deformed  structure  and  contour  plots. 

116.  PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  deformed  static 
solution  plot  generated. 

118.  TA1  generates  element  tables  for  use  In  differential  stiffness  matrix  assembly. 

119.  0SMG1  generates  differential  stiffness  matrix  [K^g]. 

125.  Go  to  next  DMAP  Instruction  If  cold  start  or  modified  restart.  NUTLPT0P  Mill  be  altered  by 
the  Executive  System  to  the  proper  location  Inside  the  loop  for  unmodified  restarts  within 
the  loop. 

126.  Beginning  of  outer  (stiffness  adjustment)  loop  for  differential  stiffness  Iteration. 

127.  Equivalence  (Pg)  to  (Pgl)  If  no  enforced  displacements. 

130.  Equivalence  [Kgg]  to  [K^n]  If  no  multipoint  constraints. 

132.  Go  to  DMAP  No.  135  If  no  multipoint  constraints. 

133.  MCE2  partitions  differential  stiffness  matrix 

icjL  I Kj* 

jk  nn  i nn 

ts,]  ■ its- 
■ 1 « 

and  performs  matrix  reduction  [K*]  - [K^l  ♦ [$[^3  ♦ ♦ CftWtW • 
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142.  Equivalence  [K^f]  to  [K^fl]  If  no  omitted  coordinates. 

144.  Go  to  CHAP  No.  147  If  no  omitted  coordinates. 

145.  $MP2  partitions  constrained  differential  stiffness  matrix 


and  performs  matrix  reduction  [K^]  • [K^]  ♦ * [g/CkJ,]  + [g/^]^]. 

148.  ADD  [Kaa]  and  [K^]  to  form  [K^]. 

149.  ADD  [Kfs]  and  [K^]  to  form  [K^]. 

150.  ADD  [Kss]  and  [K^]  to  form  [K^.]. 

151.  Go  to  DMAP  No.  160  if  no  enforced  displacements. 

152.  MPYAD  multiply  [K^]  and  {Ys > to  form  {Pss>. 

153.  MPYAD  multiply  [K^  ] and  {Ys } to  form  {P^}. 

154.  (MERGE  expand  {Pn > to  form  {P*}. 

159.  ADD  -{P*}  and  (Pg)  to  form  {Pgg}. 

160.  Equivalence  {Pgg > to  {P 

162.  ADD  {P  ,}  and  nothinq  to  create  {P_J. 

gi  qo 

163.  RBMG2  decomposes  the  combined  differential  stiffness  matrix  and  elastic  stiffness  matrix. 

166.  PRTPARM  prints  the  scaled  value  of  the  determinant  of  the  combined  differential  stiffness 
matrix  and  elastic  stiffness  matrix. 
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167.  PRTPARM  prints  the  scale  factor  (power  of  ten)  of  the  determinant  of  the  coafelned  differen- 
tial stiffness  matrix  and  the  elastic  st1"*^M  «»tr1x. 

168.  Go  to  next  DMAP  Instruction  If  cold  start  or  modified  restart.  INLPTfP  will  be  altered  by 
the  executive  system  to  the  proper  location  Inside  the  loon  for  unmodified  restarts  within 
the  loop. 

169.  Beginning  of  Inner  (load  correction)  loop  for  differential  stiffness  Iteration. 

171.  SSG2  applies  constraints  to  static  load  vectors 


'V 


<»£> 


•ft  * »>;> 


(p5> 


(pj) 


and 


(Pf) 


(pji 


<i>$)  - [«},]<»,> 


<*!>  * 


172.  SSG3  solves  for  displacements  of  Independent  coordinates  for  current  differential 
stiffness  load  vector 


<«i» 


and  calculates  residual  vector  (RBULV)  and  residual  vector  error  ratio  for  current 
differential  stiffness  load  vector 

K’  ■ <p!>  - • 

b <“?|TwS> 


174.  Go  to  DMAP  No.  177  If  residual  vector  for  current  differential  stiffness  solution 
Is  not  to  be  printed. 

176.  Print  residual  vector  for  current  differential  stiffness  solution. 
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• v f 


178.  SDR1  recovers  dependent  displacements  for  current  differential  stiffness  solution 


(uj)  ■ [G0](u“)  * (uf  1 , 


■ cyi«i>  . 


and  recovers  sinqle-point  forces  of  constraint  for  current  differential  stiffness 
solution 

{qj}  * -{Pj?  ♦ [Kjf](u^)  + [K^IyJ)  . 

180.  ADD  -{u|?}  and  {UJ  to  form  {t6. 

9 9 9 

181.  DSMG1  generates  differential  stiffness  matrix  [4Kgg] 

183.  MPYAD  form  load  vector  for  inner  looo  iteration. 

(P_  1 - [«k^]u6  + (P  1 
9j]  99  9 90 

184.  DSCHK  performs  differential  stiffness  convergence  checks. 

186.  Go  to  DMA?  No.  201  if  differential  stiffness  iteration  is  complete. 

187.  Go  to  DMAP  No.  193  if  additional  differential  stiffness  matrix  chanqes  are  necessary  for 

further  iteration, 

188.  fqui valence  breaks  previous  equivalence  of  {P^}  to  {P^ ^ } . 

189.  Equivalence  (P„  ) to  {P„,} 

9jl  91 

190.  Equivalence  breaks  previous  equivalence  of  {P„, > to  {P„  }. 

9 9I1 

191.  Go  to  DMAP  No.  169  for  additional  inner  loop  differential  stiffness  iteration. 

192.  TABPT  table  prints  vectors  {P„  },  {P_, ) , and  (PJ. 

y j i Q|  y 

194.  ADD  *[SKgg]  and  [K^]  to  form  [K^J. 

196.  Equivalence  (Ug)  to  {Ug>  and  tKg^1 ] to  [Kjjg]. 
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213. 

215. 

217. 
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Equivalence  breaks  previous  equivalence  of  tKgg]  to  [Kggj]  and  {Ug}  to  (Ug). 

Go  to  DMAP  No.  126  for  additional  outer  loop  differential  stiffness  Iteration. 

TABPT  table  prints  [kJ^],  and  (UgJ. 

SDR2  calculates  element  forces  (0EFB1)  and  stresses  (0ESB1)  and  prepares  displacement 
vectors  (0UBGV1)  and  single-point  forces  of  constraint  (0QBG1)  for  output  and  translation 
components  of  the  displacement  vector  (PUBGV1)  for  the  differential  stiffness  solution. 

0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 

Go  to  DMAP  No.  210  If  no  deformed  differential  stiffness  solution  plots  are  requested. 

PLOT  generates  all  requested  deformed  differential  stiffness  solution  structure  and  contour 
plots. 

PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  deformed  differential 
stiffness  solution  p'ot  generated. 

Go  to  DMAP  No.  220  and  make  normal  exit. 

STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS  ERR0R  MESSAGE  N0.  1 - N0  STRUCTURAL  ELEMENTS 
HAVE  BEEN  DEFINED. 

STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS  ERR0R  MESSAGE  Np.  2 - FREE  B0DY-SUPP0RTS  N0T 
ALL0WED. 

STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS  ERR0R  MESSAGE  N0.  4 - MASS  MATRIX  REOUIRED  F0R 
WEIGHT  AND  BALANCE  CALCULATIONS. 

STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS  ERR0R  MESSAGE  N0.  5 - N0  INDEPENDENT  DEGREES  0F 
FREED0M  HAVE  BEEN  DEFINED. 

i 
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3.5.3  Automatic  Output  for  Static  Analysis  with  Differential  Stiffness 

The  value  of  the  determinant  of  the  turn  of  the  elastic  stiffness  and  the  differential  stiffness 
Is  automatically  printed  for  each  differential  stiffness  loading  condition. 

Iterative  differential  stiffness  computations  are  terminated  for  one  of  five  reasons* 

Iteration  termination  reasons  are  automatically  printed  In  an  Information  message.  These  reasons 
have  the  following  meanings: 

1.  REASON  0 means  the  Iteration  procedure  was  Incomplete  at  the  time  of  exit.  This  Is 
caused  by  either  an  unexpected  Interruption  of  the  Iteration  procedure  (l.e..  system. abort)  or 
termination  Is  not  scheduled  (for  the  other  four  reasons)  at  the  completion  of  the  current 
Iteration. 

2.  REASON  1 means  the  Iteration  procedure  converged  to  the  EPSIR  value  supplied  by  the  user 
on  a PARAM  bulk  data  card.  (The  default  value  of  EPSIR  Is  l.OE-5. ) 

3.  REASON  2 means  Iteration  procedure  Is  diverging  from  the  EPSIR  value  supplied  by  the  user 
on  a PARAM  bulk  data  card.  (The  default  value  of  EPSIR  Is  l.OE-5.) 

4.  REASON  3 means  Insufficient  time  remaining  to  achieve  convergence  to  the  EPSIR  value  sup- 
plied by  the  user  on  a PARAM  bulk  data  card.  (The  default  value  of  EPSIR  Is  l.OE-5.) 

5.  REASON  4 means  the  number  of  Iterations  supplied  by  the  user  on  a PARAM  bulk  data  card 
has  been  met.  (The  default  nuafcer  of  Iterations  Is  10.) 

Parameter  values  at  the  time  of  exit  are  automatically  output  as  follows: 

1.  Parameter  DRNE:  -1  Is  normal:  ♦ N Is  the  estimate  of  the  nunfcer  of  iterations  required 
to  achieve  convergence. 

2.  Parameter  SHIFT:  +1  Indicates  a return  to  the  top  of  the  Inner  loop  was  scheduled:  -1 
Indicates  a return  to  top  of  the  outer  loop  was  scheduled  following  the  current  Iteration. 

3.  Parameter  DSEPSI:  the  value  of  the  ratio  of  energy  error  to  total  energy  at  the  time  of 

o*1t. 
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3-5-4  Catt  Control  Peck  and  Parameters  for  Static  Analysis  with  Differential  Stiffness 

The  following  It  am  ralata  to  subcase  definition  and  data  tal  action  for  Static  Analysis  with 

Dlffarantlal  Stiffness: 

1.  Tha  Casa  Control  Dock  mutt  contain  two  subcases. 

2.  A static  loading  condition  oust  be  defined  above  tha  subcase  level  with  a l|AD, 

TEMPERATURE (L#AD) , or  DEFVRM  selection,  unless  all  loading  Is  specified  by  grid  point 
displacements  on  SPC  cards. 

3.  An  SPC  set  must  be  selected  above  the  subcase  level  unless  all  constraints  are  specified 
on  GRID  carte. 

4.  Output  requests  that  apply  only  to  the  linear  solution  must  appear  In  the  first  subcase. 

5.  Output  requests  that  apply  only  to  the  solution  with  differential  stiffness  must  be 

placed  In  the  second  subcase. 

6.  Output  requests  that  apply  to  both  solutions,  with  and  without  differential  stiffness  may 
be  placed  above  the  subcase  level. 

The  following  output  may  be  requested  for  Static  Analysis  with  Differential  Stiffness: 

1.  Nonzero  Components  of  the  applied  static  load  for  the  linear  solution  at  selected  grid 
points. 

2.  Displacement  and  nonzero  components  of  the  single-point  forces  of  constraint,  vlth  and 
without  differential  stiffness,  at  selected  grid  points. 

3.  Fo:es  and  stresses  In  selected  elements,  with  and  without  differential  stiffness. 

4.  Undeformed  and  deformed  plots  of  the  structural  model . 

5.  Contour  plots  of  stress  and  displacement. 

The  following  parameters  arm  used  In  Static  Analysis  with  Differential  Stiffness: 


3.5-1#  (12/31/77) 


RIGID  FORMATS 


1.  6R0PHT  - optional  - a poiltlvt  integer  valua  of  this  parosator  will  cautt  thr  Grid  Point 
Might  Gtnarator  to  bo  executed  and  tha  resulting  Might  and  balanoa  information  to  ba 
printed. 

2.  WTWASS  - optional  - tha  tanas  of  tha  Mil  Mtrlx  ara  sul  tipi  lad  by  the  raal  valua  of  this 
paraMtar  when  thay  ara  ganaratad  In  IMR. 

3.  IRES  - optional  - a positive  Integer  value  of  this  parameter  -111  cause  tha  printing  of 
tha  residual  vectors  following  tha  execution  of  SS63. 

4.  CfUPHASS  - CPBAR.  CPRM).  CPQURP1.  CPQUAD2.  CPTRIA1.  CPTRIA2.  CPTUBC.-CPMP1.T.  CPTRPLT, 

CPTRBSC  - optional  • these  paranmters  will  causa  tha  generation  of  coupled  mss  m trices 
rather  than  lumped  mss  Mtrlces  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  Include  bending  stiffness. 

5.  BfTAD  • optional  • tha  Integer  value  of  this  paraMtar  Is  tha  assumed  number  of  Iterations  for 
tha  Inner  loop  In  shift  decisions  for  Iterated  differential  stiffness.  Tha  default  valua  Is 

4 Iterations. 

6.  NT  • optional  - tha  Integer  value  of  this  paraMtar  limits  tha  Mxlmum  number  of  Iterations. 
Tha  default  value  Is  10  Iterations. 

7.  EPS  If  • optional  - the  real  value  of  this  paraMtar  Is  used  to  test  the  convergence  of 
Iterated  differential  stiffness.  The  default  value  Is  10'*. 
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^ 3.6  BUCKLING  ANALYSIS 

3.6.1  OHAP  Stguonct  for  BucfcHfta  jffiiljglt 

RI6I0  PORNAT  DROP  LISTING 
SiAIIS  0 

t- 

f OISPLACINCNT  APPROACH*  RttIO  PORNAT  » 

| LIVCL  2*0  NASTRAN  ONAP  COHPILIR  - SOUP Cl  LISTING 

OPTIONS  IN  CPPICTi  GO  IRR«2  NOilST  NODICK  NORIt'  NOOSCAR 


I 

GIGIN 

NO* 9 DUCKLING  ANALYSIS  • SIGHS  0 I 

2 

PILI 

LANA«APPCN0/PN1A*APPCND  • 

S < 

3n~  ^ 

6COHt»6CONt#/6Pl»COCXIN*GPOT*CSTH*G6POT*SU/V»N*lUSIT/ 
N06PDT  t 

V»N* 

A 

SAVC 

IUSCT  t 

9 

CNKPNT 

6PL»C0CXIN*6PDT*CSTH*G6P0T*SIL  G 

* < 

3P2  ^ 

GC0N2*C0CXIN/CCT  G 

7 

CNKPNT 

ICT  G 

G 

PARANl 

PC0G//C»N»PRCS/C»N*#C*N»/C*N*/V*N*NOPC0O  G 

0 

PUP  61 

PLTSCTX*PLTPAR*6PSCTS*CLSITS/N0PC0G  g 

10 

CONO 

PltNOPCDG  G 

II 

PLTSIT 

pcog*cocxin*cct/htsctx»pltpar*gpsits»ilscts/v*n*nsil/ 

4UNPPL0T»-1  G 

V»N* 

12 

SAVI 

NSIl* JUNPPLOT  G 

IS 

PRTNS6 

PLTSCTX//  G 

1« 

PAGAN 

//c»n»npy/v»n*pltflo/c»n*i/c*n*i  G 

19 

PAGAN 

//C#N*NPV/V»N»PPtLC/C*N*0/C»N*0  G 

10 

CONO 

PI* VUNPPLOT  G 

17 

ChotO 

PlTPAG*6PSCTS*itSCTS*CAS6CC*G6PDT*IOCXIN*SIL**ICT**/PLOTXl/V*N* 
Hm/V»N»LUSCT/V*N*VUNPP10T/V*N*PITPLG/V»N»PPIII  G 

1G 

SAVC 

4UNPP10T»PLTPL6*PPILC  g 

to 

PRTNSG 

PlOTXl//  G 

20 

LAGCL 

PI  G 

21 

CNKPNT 

pltpag*gpscts*ci;bts  g 

22 

Qps 

6C0NS»C0CXIN»GC0N2/SlT*6PTT/V*N*N06RAV  G 

21 

SAVC 

N06RAV  G 
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mil  IMMT  Mil  iISfINI 
SHIM  0 

OISFlAClMlMT  tMIUCHi  rmio  FORMAT  s 

IIVII  1.0  NASTRAN  RMAF  COMFIllft  - S 00ft Cl  llSTIMft 


14  FAR AM 
II  CNRFMT 

50  Q»l  O 

IT  SAYS 
II  CONS 
14  FORM 

10  CNRFMT 

51  FARAM 

11  CjMO  ^ 


SI  SAYI 
S4  CNRFMT 
SI  COMO 

so  CEO 

IT  CNRFMT 
SO  LAOit 
St  COMO 

♦•cgD 

41  CNRFMT 


/ /C»N»AN0/V»N» MOMftft /V»N»  NOftRAV/V#Y»ftR0FNT««i  t 
UT.CFTT  0 

ICT*fFT*ftftF0T»SIl*ftFTT#CITN/|JT*ftlI#ftFiCT*/Y#N*lUSIT/  V#N# 
M0SIMF/C»M#  l/Y*M*M0ft|Ml/V»N* ftlNCl  I 

MOSINF#  NOftINl# SINf i 0 

IRROfti* NOS IMF  ft 

OOFST/OCNSl  ft 

1ST*  OFf CT* Oft* Of FST  ft 

//C»M*A0O/V*N*NORft6X/C*N*|/C»N»O  ft 

IST*CSTN*HFT»OlT*ft(ONt*/R|lft»ROtCT»M|lft»NOtCT**/VfN*NOR«ftXS  V* 
N»NONOO/C*N,/C*N»/C'N*/C*V»COUFNASS/C*Y*CFftAft/C*V»CFROO/C*Y» 
CFOUAOl /C»Y*CFOUAOC/C*Y»CFTR|AX/C* Y*CFTR|A|/  C* V*CFTUftl/C*Y* 
CF00FLT/C*V*CFTRFlT/C*Y*CFTRRSC  * 

NOROftR#  MOMftft  ft 

R|iN*ROICT«N|LN*MOICT  ft 

JNFRSft*  NOKftftR  ft 

•FICT*KOICT*RClM/R««X*ftFST  ft 

RftftX*«F|T  ft 

ANFftftft  ft 

JMFNftft* MOMftft  ft 

OFf€T*N01CT*N|lM/M«ft* /C*N»-1/C*Y*MTNASS*1*0  ft 
Mftft  ft 


41  lAfttl 
4S  COMO 
44  COMO 
41  QFftft  Q 
40  OFF 
47  Mill 


A MF  Mftft  ft 
iftllfCROFNT  ft 
IRRORS* MOMftft  ft 

•ftFOT'CSTM# I Of X IN* Mftft /Oft F Wft  / V* Y* OR0FMT /C » Y* MTMASS  » 
OftFMft####*//  ft 
tftU  « 
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RIGID  FORMAT  DMAP  LISTING 
SFRliS  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  5 

LEVEL  2.0  NASTRAN  DNAP  COMPILER  - SOURCE  LISTING 


4$ 

EOUIV 

KGGX*KGG/NOGENL  t 

49 

CHKPNT 

KGG  * 

50 

COND 

LBL11»N0GENL  * 

51 

CSMA3J) 

gei*kggx/kgg/v*n*luset/v*n»nogenl/v*n»nosimp  * 

52 

CHKPNT 

KGG  % 

53 

LABEL 

LBL11  t 

54 

PARAM 

//c*n*mpy/v»n*nskip/c*n»o/c»n»g  t 

55  C®*4  "D 

CASECC* GEON  4*  EQE  XIN* GPDT  * BGPOT * CSTN/RG*  TS* USET » ASEt / V*  N*  LUS  ET / 
V*N*MPCF1/V»N»NPCF2/V*N* single /V*N*OMIT/V*N*REACT/V*N»NSKIP/V» 
N* REPEAT/V*  N»NOSET /V#N»NOL/V»N»NOA/C» Y*SUBID  % 

56 

SAVE 

mpcfi.mpcf2*simgle»omit»react»nskip,repeat*noset*nol*noa  * 

57 

CONO 

ERR0R6* NOl  * 

56 

PARAM 

//c*n*ano/v*n*nosr/v»n*single/v*n*react  s 

59 

PURGE 

GM/NPCF1/G0»K00»L00»P0»U00V*RU0V/0NIT/PS*KFS»KSS/SINGLE/  06/ 
NOSR  $ 

60 

CHKPNT 

GH*RG*GO*XOO»LOO»PO»UOOV»RUOV*YS#PS#KFS»KSS»USET»ASET»06  * 

61 

COND 

IBL4D»REACT  % 

62 

JUMP 

ERR0R2  % 

63 

LABEL 

LBL4D  $ 

64 

COND 

LBL4.GENEL  S 

65 

CGPSP^) 

6PL*GPST*USET*SIL/0GPST/V*N*N0GPST  t 

66 

SAVE 

NOGPST  * 

67 

CONO 

LBL4* NOGPST  * 

68 

OFP 

OGPST** ***//  % 

69 

LABEL 

LBL4  * 

70 

EOUIV 

KGG.KNN/MPCF1  S 

71 

CHKPNT 

KNN  $ 

72 

COND 

LBL2*MPCF2  8 
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RIGID  FORMAT  OMAR  LISTING 

situs  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  S 

LEVEL  2.0  NASTRAN  OMAR  COMPILER  - SOURCE  LISTING 


Tic^ir^ 

T9 

CHKPNT 

M 

CMCii^) 

76 

CHKPNT 

77 

LABEL 

79 

EOUIV 

79 

CHKPNT 

90 

CONO 

91 

<3«D> 

92 

CHKPNT 

93 

LABEL 

94 

EOUIV 

95 

CHKPNT 

96 

CONO 

97 

CgHPl  ^ 

99 

CHKPNT 

99 

LABEL 

90 

CrbmgO 

91 

CHKPNT 

92 

QSGl3 

U$CT*RG/GM  S 
GN  « 

USET*GM*K6G*»* /KNN* *»  I 
KNN  l 
L8L2  $ 

KNN* KFF /SINGLE  » 

kff  t 

L«LS»SINGLE  * 

USE T* KNN* » » /KFF»KFS»KSS»  *»  t 
KFS*KSS*KFF  t 
LU3  * 

KFF*KAA/OHlT  * 

KAA  « 

LBL5*0H IT  * 

USET»KFF,,»/GO#KAA#KOO»LOO»»*»»  t 
60*KAA*KOO*LOO  t 
LBL5  $ 

KAA/LLL  * 

LU  * 

SLT*  B6P0T»CSTN*SIL*  EST*HPT»GPTT»£DT»H6G»CA$ECC»01T/PG/  V*N 
LUSET/C*N*X  t 


93  CHKPNT 

94  EOUIV 

95  CHKPNT 
9A  CONO 
9T  CSSCF^) 
«•  CHKPNT 


PG  * 

P6, PL/NOSET  % 

PL  I 

LlllO*NOSET  * 

USET»GM*YS*KFS*50**PG/*PO*PS*Pl  * 
PO.PS.Pl  I 
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RIGIO  FORMAT  ONAP  LISTING 
SCRIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  3 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTtNG 


OB 

LABEL 

100 

101 

SAVE 

102 

CHKPNT 

103 

CONO 

104 

matgpr 

105 

MATGPR 

106 

LABEL 

107 

106 

CHKPNT 

100 

111 

OFP 

112 

SAVE 

113 

CONO 

114 

Cplot"2> 

115 

SAVE 

116 

PRTMSG 

117 

LABEL 

116 

Cm3 

110 

CgSNGp) 

120 

CHKPNT 

121 

EOUIV 

122 

CHKPNT 

LGL10  % 

LLL.KAA.PL.LOO.KOO.  PO/ULV.UOaV»RUlV»RUOV/V»N,OMIT/V#Y#IRES—l/ 
C.N.l/V.N.EPSI  i 

EPSI  A 

ULV.UOOV.  RULV.RUOV  * 

LBLO.IRES  * 

gpl.uset»sil»rulv//c.n*l  * 

6PL. USE T*  S 1 1»  RUOV/ /C.  N. 0 S 
LBLO  * 

USET*P6»UlV.UOOV. VS. 60.GM.PS* KPS* KSS* /UGVtPGG*  QG/C*N»i/C»N. 

IKLO  * 

U6V.0G.PGG  % 

CASECC. CSTM.MPT. DIT.EOEXIN.su. 6PTT. EOT. •GPOT..QG.UGV.FST..PGGA 
0PG1.00G1. 0U6V1.0ES1. 0EF1. PU6V1/C.N* BKLO  * 

0UGV1.0PG1* QQ61.0EF1.0ES1. //V.N.CARDNO  % 

CARONO  S 

P2.JUHPPL0T  i 

PLTPAR*  GPSETS.ELSETS.CASECC.BGPDT. EQEXIN.SIL.PUGV1..6PECT. OESl/ 
PL0TX2/V.N.NSIL/V.N.LUSET/V.N. JUHPPlOT/V.N* PLTFLG/V.N. PFILE  * 

PFILE  » 

PL0TX2//  » 

P2  $ 


ECT.EPT.BGPDT.SIL.6PTT.CSTN/X1.X2.ECPT.GPCT/V.N.LUSET/  V»N, 
NQSIHP/C,N,0/V»N,N0GENL/V,N,6ENEL  > 

CASECC. GPTT.SIL. E0T.UGV. CSTM.NPT*  ECPT*  GPCT.OIT/KDGG/  V»N* 
DSCOSET  * 

KOGG  t 

K0GG.KDNN/MPCF2  * 

KOMN  % 
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RIGID  FORMAT  OMAR  LISTING 
SCRIES  0 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  5 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


123 

CONO 

124 

<MCE2 

129 

CHKPNT 

126 

LABEL 

127 

EQUtV 

12B 

CHKPNT 

120 

COND 

130 

CfciT} 

131 

CHKPNT 

132 

LABEL 

193 

EOUIV 

134 

CHKPNT 

133 

COND 

136 

137 

CHKPNT 

138 

LABEL 

139 

ADO 

140 

CHKPNT 

141 

(jdpd~~3> 

LBL20*MPCF2  * 

USET*6M,K0GG»*»/K0NN,,,  % 

kdnn  s 
LBL2D  t 

K0NN*KDFF /S INGLE  * 

KDFF  * 

LBL30, SINGLE  * 

USET*KDNN»  » » /KDFF*  KDFS»»  » » t 
KOFF,KDFS  » 

LBL3D  S 

KOFF,KDAA/ONIT  S 
KOAA  t 

LBL5D,0HIT  l 
USET,GO,KDFF/KDAA  t 
KOAA  i 
LBL5D  S 

KOAA,/KDAAM/C,N, (>1.0*0.01 /C*N* (0. 0*0.0)  S 
KDAAM  t 

DYNAMICS* GPL»SIl#USET/GPLD,SILD,USETD,,,,,,,EED,EQDYN/V,N, 
LUSET/V,N»  LUSETD/V*  N*NOTFL /V»N*NODLT /V*N»NOPSDL/V,N,NOFRl / V* 
N,NONLFT/V*N»NOTRL/V*N*NOEED/C*N*/V*N*NOUE  » 


142 

SAVE 

NOEEO  l 

143 

COND 

ERRORS, NOEEO  * 

144 

CHKPNT 

EE D % 

143 

PARAM 

//C»N,MPY/V#N,NEI6V/C»N*1/C»N,-1  * 

146  ' 

CrcaiP} 

KAA, KDAAM,,, ECO, USET»CASECC/LAMA*PHIA,, OEIGS/C.N, BUCKLING/  V*N» 
NEIGV/C»N»  2 * 

147 

SAVE 

NEIGV  » 
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RIGID  FORMAT  DNAF  LISTING 
SERIES  Q 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  9 

LEVEL  2*0  NASTRAN  OHAP  COMPILER  - SOURCE  LISTING 


1*8 

1*0 

190 

151 

192 

153 

15* 


155 

156 

157 

158 


150  SAVE 

160  PRTNSG 

161  LABEL 

162  JUMP 

163  LA8EL 
16*  PRTPARM 

165  LABEL 

166  PRTPARM 


LAMA*PHIA*OEICS  * 

OEICSvLAHA* *** //V* N»C ARDNO  * 

CARONO  S 
ERROR** NEIGV  t 

USET*»PHIA**»G0*GH**KFS**/PHIG**BQG/C»N*1/C*N»8KL1  3 
PHIGvBOG  * 

CASECC*CSTM*NPT»01T*E0EXIN*$IL**»8GPDT»LAMA»BQG*PHIG*EST»*/» 
OB061»OPHIG*08ES1»  0BEF1* PPHIG/C»N*8KL1  % 

0PHIG»08QG1*0BEF1*0BES1** //V»N»C ARDNO  S 

CARDNO  i 

P3»  JUMPPLOT  * 

PLTPAR*GP$ET$*ELSETS»CASECC*8GPCT*E0EXIN»$IL**PPHIG*6PECT* 
OBES1/PLOTX3/V*N*NSIL/V»N*LUSET/V*N»JUMPPLOT/V*N*PLTFL6/V*N* 
PFILE  * 

PFILE  5 

PL0TX3//  * 

P3  % 

FINIS  S 

ERR0R1  % 

//c»n*-i/c*n,buckling  S 
ERR0R2  5 

//C»N*-2/C*  N»BUCKL ING  * 


167  LABEL 

168  PRTPARM 
160  LA8EL 

170  PRTPARM 

171  LABEL 

172  PRTPARM 


ERRORS  S 

//C»N»«3/C#  N* BUCKLING  » 
ERROR*  * 

F/C#N#-*/C#N» BUCKLING  S 
ERRORS  » 

/ jC»N»- 5 /C*N* BUCKLING  » 
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RIGID  FORMAT  ONAF  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  5 

LEVEL  2*0  NASTRAN  ONAP  COMPILER  - SOURCE  LISTING 


in 

LABEL 

ERR0R6  * 

m 

PRTPARM 

/ SC #N*~6/C»N* BUCKLING  S 

ITS 

LABEL 

FINIS  i 

176 

END 

* 
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3.6.2  Description  of  WAP  Operations  for  Buckling  Analysis 

3.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations 
and  tables  to  relate  Internal  to  external  grid  point  numbers. 

6.  GP2  generates  Element  Connection  Table  with  internal  Indices. 

10.  Go  to  DMAP  No.  20  If  no  plot  output  Is  requested. 

11.  PLTSET  transforms  user  Input  Into  a form  used  to  drive  structure  plotter. 

13.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

16.  Go  to  DMAP  No.  20  If  no  undeformed  structure  plots  are  requested. 

17.  PL0T  generates  all  requested  undeformed  structure  nlots. 

19.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

22.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

26.  TA1  generates  element  tables  for  use  In  matrix  assembly  and  stress  recovery. 

28.  Go  to  DMAP  No.  163  and  print  error  message  If  no  structural  elements. 

32.  EMG  generates  structural  element  matrix  stiffness  and  mass  tables  and  dictionaries  for  later 
assembly. 

35.  Go  to  OMAP  No.  38  If  no  stiffness  matrix  Is  to  be  assembled. 

36.  EMA  assembles  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

39.  Go  to  DMAP  No.  42  If  no  mass  matrix  Is  to  be  assembled. 

40.  EMA  assembles  mass  matrix  [Ml. 

99 

43.  Go  to  DMAP  No.  47  If  no  gravity  loads  and  no  weight  and  balance  request. 

44.  Go  to  DMAP  No.  47  If  no  weight  and  balance  Is  requested. 

45.  GPWG  generates  weight  and  balance  Information, 

46.  BFP  formats  weight  and  balance  Information  prepared  by  GPWG  and  places  It  on  the  system 
output  file  for  printing. 

48.  Equivalence  [K*  ] to  [K  1 If  no  general  elements. 

99  99 

60.  Go  to  DMAP  No.  53  If  no  general  elements. 

61.  SMA3  adds  general  elements  to  [K*  ] to  obtain  stiffness  matrix  [K  ]. 

55.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET),  forms  multipoint 
constraint  equations  [R  ]{u  } • 0 and  form-;  enforced  displacement  vector  {Y  }. 

9 9 w 

5/.  Go  to  DMAP  No.  177  and  print  error  message  if  no  Independent  degrees  of  freedom  are  defined, 

61.  Go  to  DMAP  No.  63  If  no  free-body  supports. 

C2.  Go  to  DMAP  No.  165  and  print  error  message  If  free-body  supports  are  present. 

(4.  Go  to  DMAP  No.  69  If  general  elements  present. 

65.  GPSP  determines  If  possible  grid  point  singularities  remain. 
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Bsan 


nmmmm 


67. 

68. 

70. 

72. 

73. 
75. 


78. 

CO. 

81. 


84. 

C6. 

f.7. 


JO. 

£2. 

S4. 

S6. 


RIGID  FORMATS 


Go  to  DMAP  No.  69  If  no  Grid  Point  Slnguarlty  Table. 

9FP  formats  table  of  possible  grid  point  singularities  prepared  by  GPSP  and  places  It  on  the 
system  output  file  for  printing. 

Equivalence  [Kgg]  to  C^nn3  If  no  mil tlpolnt  constraints. 

Go  to  DMAP  No.  77  if  MCE1  and  MCE2  have  already  been  executed  for  current  set  of  multi- 
point constraints. 

MCE1  partitions  multipoint  constraint  equations  [Rg]  ■ [R^  | Rr]  and  solves  for  multi- 
point constraint  transformation  matrix  [Gm]  ■ -[R^]‘^[Rn]. 

MCE2  partitions  stiffness  matrix 

\n  I «■' 

_J 

*Srm  j 

and  performs  matrix  reduction 


ou  ■ * PiMw  * Dixy  * ttfcsjty- 

Equivalence  [Knrj]  to  [K„]  If  no  single-point  constraints. 

Go  to  DMAP  No.  88  If  no  single-point  constraints. 

SCEl  partitions  out  single-point  constraints 


Kff_j.Kfs 

Ksf  I Kss 


Equivalence  [Kff]  to  [K#a]  If  no  omitted  coordinates. 
Go  to  DMAP  No.  89  If  no  omitted  coordinates. 

SMP1  partitions  constrained  stiffness  matrix 


[Kff] 


[_Koa  | Koo 


solves  for  transformation  matrix  [Gj  ■ -[K^l^NC ] 

0 k 00*  00 

and  performs  matrix  reduction  [K,  1 ■ [R  1 ♦ [kI,][G,J. 

ofl  00  00  0 

RBMG2  decomposes  constrained  stiffness  matrix  [Ka#]  » [lM3[Uu3. 
SSG1  generates  static  load  vectors  {Pg}. 

Equivalence  (Pgl  to  {P^}  If  no  constraints  applied. 

Go  to  DMAP  No.  99  If  no  constraints  applied. 
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BUCKLING  ANALYSIS 


97.  SSG2  applies  constraints  to  static  load  vectors 


, (Pf>  ■ (Pf)  - Cxfs3<vs>, 


and  {PA}  - {P#}  + [Gj]{P0>  . 

100.  SSG3  solves  for  displacements  of  Independent  coordinates 

V " C<u3"1{p*>  » 

solves  for  displacements  of  emitted  coordinates 

(u°)  x CKm3~1{P«), 

0 L 00  0 

calculates  residual  vector  (RULV)  and  residual  vector  error  ratio  for  Independent  coordinates 

<4V  • ^>-[KU3{ut> 

{uI}{6P.} 
e . _£ 

W 

and  calculates  residual  vector  (RU0V)  and  residual  vector  error  ratio  for  omitted  coordinates 

{«P0>  - <P0>  - [KooJtuJ). 

{ujHSP  } 

E . _SL «_ 

0 K){uo} 

103.  Go  to  OMAP  No.  106  If  residual  vectors  are  not  to  be  printed. 

104.  Print  residual  vector  for  Independent  coordinates  (RIA.V) 

105.  Print  residual  vector  for  omitted  coordinates  (RU0V). 
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RIGID  FORMATS 


107. 


109. 


111. 

113. 

114. 
116. 

118. 

119. 

121. 

123. 

124. 


127. 

129. 

130. 


SDR1  recovers  dependent  displacements 
<%>  ’ + (uj>  , 


and  recovers  single-point  forces  of  constraint 

<qsl  ■ -{Ps)  ♦ [K{$]{uf>  + [KSS]{YS)  . 

S0R2  calculates  element  forces  (0EF1)  and  stresses  (&ES1)  and  prepares  load  vectors  (0PG1), 
displacement  vectors  (0UGV1),  and  single-point  forces  of  constraint  (0QG1)  for  output  and 
translation  components  of  the  displacement  vector  (PKGV1)  for  the  static  solution. 

0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 

Go  to  DMAP  No.  117  If  no  static  solution  deformed  structure  plots  are  requested. 

PL0T  generates  all  requested  static  solution  deformed  structure  and  contour  plots. 

PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  static  solution  de- 
formed plot  generated. 

TA1  generates  element  tables  for  use  In  differential  stiffness  matrix  assembly. 

DSMG1  generates  differential  stiffness  matrix  [Kd  ]. 

99 

Equivalence  [Kgg]  to  [K|jn3  ^ no  mu^t1po1nt  constraints. 

Go  to  DMAP  No.  126  If  no  multipoint  constraints. 

MCE2  partitions  differential  stiffness  matrix 


"Knn  I K!, 

nn  nm 

£ |«1 


.„d  perform  Mtri,  reduction  [K<„]  ■ . t<£]Cl£j  * t^XS.3  * 

Equivalence  [Kjjn]  to  [K^3  If  no  single-point  constraints. 

Go  to  DMAP  No.  132  if  no  single-point  constraints. 

SCEl  partitions  out  slngle-oolnt  constraints 


E^ 


«?, i < 

Sf  I ss 
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133. 

135. 

136. 


141. 

143. 

146. 


149. 

151. 

152. 


154. 


155. 

157. 

158. 
160. 


Equivalence  to  [kJ,]  If  no  omitted  coordinate*. 

Go  to  OMAP  No.  138  If  no  omitted  coordinates. 

SHP2  partitions  constrained  differential  stiffness  matrix 


and  performs  matrix  reduction  [Kj#]  ■ [K^]  ♦ C^t]TC603  ♦ CG03Tt4g3  + [G^EK^ICGq]. 


DPP  extracts  Eigenvalue  Extraction  Data  from  Dynamics  data  block. 

Go  to  OMAP  No.  167  and  print  error  message  If  no  Eigenvalue  Extraction  Data. 

READ  extracts  real  eigenvalues  from  the  equation 
[Ku  + XKj^Hu^}  " 0 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 
lj  Unit  value  of  selected  coordinate 
2)  Unit  value  of  largest  component 

6FP  formats  eigenvalues  (LAMA)  and  summary  of  eigenvalue  extraction  Information  (KISS) 
prepared  by  READ  and  places  them  on  the  system  output  file  for  printing. 

Go  to  OMAP  No. 169  and  print  error  message  If  no  eigenvalues  found. 


SDR1  recovers  dependent  components  of  the  eigenvectors 


{$„)  ■ [G0]1*a>  » 


ibf)  • 


tw 


and  recovers  single  point  forces  of  constraint  {qs>  ■ [Kj$]{4f}. 

SDR2  calculates  element  forces  (0BEF1)  and  stresses  (0BES1)  and  prepares  eigenvectors  (0PHIG) 
and  single-point  forces  of  constraint  (0BQG1)  for  output  and  translation  components  of  the 
eigenvectors  (PPHIG)  for  the  buckling  solution. 


0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 


Go  to  OMAP  No.  161  If  no  deformed  buckling  solution  structure  plots  are  requested. 

PL0T  generates  all  r«. guested  deformed  buckling  solution  structure  and  contour  plots. 

PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  deformed  buckling 
solution  plot  generated. 
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RIGID  FORMATS 


162.  Go  to  DMAP  No.  175  and  Mkt  normal  oxlt. 

164.  BUCKLING  ANALYSIS  ERRPR  MESSAGE  Nf . 1 - Nf  STRUCTURAL  ELEMENTS  HAVE  BEEN  DEFINED. 

166.  BUCKLING  ANALYSIS  ERRfR  MESSAGE  NB.  2 - FREE  BfOY-SUPPfRTS  NfT  ALLfUED. 

166.  BUCKLING  ANALYSIS  ERRfR  MESSAGE  Nf.  3 - EIGENVALUE  EXTRACT! fN  DATA  REQUIRED  FfR  REAL  EIGEN- 
VALUE ANALYSIS. 

170.  BUCKLIN6  ANALYSIS  ERRfR  MESSAGE  Nf.  4 - Nf  EIGENVALUES  FfUND. 

172.  BUCKLING  ANALYSIS  ERRfR  MESSAGE  Nf.  5 - MASS  MATRIX  REQUIRED  FfR  HEIGHT  AND  BALANCE  CALCULA- 

TlfNS. 

174.  BUCKLING  ANALYSIS  ERRfR  MESSAGE  Nf.  6 - Nf  INDEPENDENT  DEGREES  fF  FREEDfM  HAVE  BEEN  DEFINED. 
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r „ 


3.6.3  Automatic  Output  for  Buckling  Analysis 

The  summary  of  the  eigenvalue  associated  with  the  buckling  ndtt  and  the  stannary  of  tho 
eigenvalue  analysis  performed,  u described  In  the  Normal  Node  Analysis  rigid  format,  art  auto* 
statically  printed. 

3.6.4  Cue  Control  Deck  and.  Parameters  for  Buckling  Analysis 


% 


The  following  Items  relate  to  subcue  definition  and  data  selection  for  Buckling  Analysis: 

1.  The  Case  Control  Deck  must  contain  at  least  two  subcases.  Subcases  beyond  the  second 
are  used  only  for  output  selection. 

2.  NETH0D  must  appear  In  the  second  subcase  to  select  an  EI6B  card  from  the  Bulk  Data  Deck. 

3.  A static  loading  condition  must  be  defined  In  the  first  subcase  with  p L#AD, 
TENPERATURE(LfAD).  or  DEF9IM  selection,  unless  all  loading  Is  specified  by  grid  point  dis- 
placements on  SPC  cards. 

4.  An  SPC  set  must  be  selected  above  the  subcase  level,  unless  all  constraints  are  specified 
on  GRID  cards. 

5.  Output  requests  that  apply  only  to  the  solution  under  static  load  must  be  placed  In  the 
first  subcase. 

6.  Output  requuts  that  apply  to  the  buckling  solution  only  must  be  placed  In  the  second  and 
succeeding  subcases.  If  only  two  subcases  exist,  the  output  requests  In  the  second  sub- 
case will  be  honored  for  all  buckling  modes. 

7.  Output  requuts  that  apply  to  both  the  static  solution  and  the  buckling  nodes  may  be 
placed  above  the  subcase  level. 

The  following  output  may  be  requuted  for  Buckling  Analysis: 

1.  Displacements  and  nonzero  components  of  the  static  loads  and  single-point  forces  of 
constraint  at  selected  grid  points  for  the  static  analysis. 

2.  Forces  and  stresses  In  selected  elements  fbr  the  static  loading  condition. 

3.  Mode  shapes  and  nonzero  components  of  the  single-point  forces  of  constraint  at  selected 
grid  points  for  selected  modes. 

4.  UndeforstU  plot  of  the  structural  model  and  mode  shapes  for  selected  buckling  mode*. 


m 


i 


\ 

j 

I 


■ 
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RIGID  FORMATS 


| 


t 


I 


5.  Contour  plots  of  stress  and  displacement  for  selected  buckling  inodes. 


The  following  perimeters  ere  used  In  Buckling  Analysis: 

1.  SRDPNT  - optional  - a positive  Integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  Information  to  be 
printed. 

2.  WTHASS  - optional  - the  terms  of  the  mass  matrix  are  multiplied  by  the  real  value  of  this 
parameter  when  they  are  generated  In  EMA. 

3.  IRES  - optional  - a positive  Integer  value  of  this  parameter  will  cause  the  printing  of 
the  residual  vectors  following  the  execution  of  SSG3. 

4.  OUPMASS  • CPSAR,  CPRtO.  CP0UAD1 . CPQUAD2.  CPTRIA1.  CPTRIA2,  CPTUSE.  CPQDPIT,  CPTRPIT, 
CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  Include  bending  stiffness. 


3.6.5  Optional  Diagnostic  Output  for  PEER 

Special  detailed  Information  resulting  from  requesting  DIAS  16  In  the  Executive  Control  Deck 
Is  the  same  as  described  under  Normal  Nodes  analysis  (see  Section  3.4.6). 
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PIECEWISE  LINEAR  .ANALYSIS 

3.7  PIECEWISE  LINEAR  ANALYSIS 

3.7.1  DMAP  Sequence  for  Piecewise  Linear  Analysis 

RIGID  FORMAT  DHAP  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  6 

LEVEL  2*0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


OPTIONS  IN  EFFECT*  GO  ERR-2  NOLIST  NODECK  NOREF  NOOSCAR 

1 BEGIN  N0.6  PIECEWISE  LINEAR  STATIC  ANALYSIS  - SERIES  0 t 
0G1 ■ APP END /UGV1*APPEND/KGGSUM»SAVE/PGV1* APPEND  * 


FILE 

r-r 


SAVE 

CNKPNT 


6 CjP2  ^ 

7 CHKPNT 
« PAR AML 
9 PURGE 

10  COND 

11  PLTSET 


6E0Hl»GE0H2»/CPl*EQEXIN,6PDT*CSTM»BGPDT*SIl/V#N»tUSET/  V#N» 
N06P0T  t 

LUSET  » 

GPL*  EQEXIN*  GPDT*CSTM* BGPOT*  SIL  * 

GE0M2»E0EXIN/ECT  S 
ECT  * 

PCDB//C*N*PRESSC>N*/C»N*/C*N*/V*N*NOPCOB  % 
PLTSETX,PLTPAR,6PSETS*ELSETS/N0PCDB  S 
PI*  NOPCDB  * 

PCDB»EQEXIN,ECT/PLTSETX» PLTPAR, GPSETS* ELSETS/V»N,NSIL/  v»n, 

JUMPPLOT—1  $ 

NSIL»4UMPPL0T  % 

PLTSETX//  l 

//C*N*MPY/V*N*PLTFLG/C*N*1/C*N*1  $ 

//c,n,hpy/v»n,pfile/c,n,o/c»n,o  t 
PI*  JUMPPLOT  » 

PLTPAR*  GPSETS* 1 1 SETS*  CAS ECC*  BGPDT*  EQEXIN»SIL»  » ECT*  * /PL0TX1/V*N* 
NSIL7V#N»LUSET/V*N,JUMPPL0T/V»N»PLTFLGFV»N»PFILE  » 


18  SAVE 


4UNPPL0T* PLTFIG,PFILE  I 


19 

20 
21 
22 
23 


PRTMSG 

LABEL 

CHKPNT 


SAVE 


PL0TX1//  » 

PI  * 

PLTPAR* GPSETS* EL SETS  * 

GEOM3*EOEXIN*GEON2/SLT*GPTT/V*N*N06RAV  * 
N06RAV  » 
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RIGID  FORMAT  DHAP  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  6 

LEVEL  2.0  NASTRAN  ONAP  COHPILFR  - SOURCE  LISTING 


24 

PARAN 

29 

CHKPNT 

26 

27 

SAVE 

2B 

PARAN 

24 

COND 

90 

PURGE 

91 

CHKPNT 

32 

CONO 

33  CSMAl^) 

34 

CHKPNT 

39 

CONO 

36 

CSkaT''} 

//C»N»AND/V*N*SKPMG6/V#N#N06RAV/V»Y»GR0PNT  $ 

SLT.6PTT  * 

ECT#EPT#BGPOT#SIL.GPTT*CSTH/EST*CEI»ECPT  »6PCT/V,N,LUSET/  V* 
N,N0SIHP/C»N,0/V  N#N0GENl/V#N#6fNEL  t 

NOS IMP* NOGfiNL. GENE L S 

//C*N»AND/V#N*NOElNT/V*N*NOGENL/V»N#NOSlNP  » 

ERR0R4* NOELNT  * 

GPST/N0SINP/0GPST/6ENEL  t 
EST»ECPT»6PCT#GEI»6P$T#06PST  $ 

LGL1.N0SIHP  S 

CSTN.HPT*  ECPT.GPCT.OIT /KGGX..GPST/V. N#NQGENL/V»N»N0K4CG  t 
GPST.KGGX  < 

LSL1.SKPNG6  I 

C$TH,NPT#GCPT#GPCT*DIT/MG6»/V,Y»WTMASS-i.0/V.N,N0HGC/V»N,NDBG6/ 
C»Y»COUPHASS/C#Y#CP GAR/C »Y»CPR0D/C#Y»CP0UAD1/C*Y*CP0UAD2/C#Y» 
CPTRIA1/C»Y*CPTRIA2/C*Y.CPTUBE/C#Y#CPQDPLT/C»Y*CPTRPLT/C,Y. 
CPTRBSC  t 

nongg  $ 

H66  * 

LBll.GRDPNT  t 
ERR0R3* NONGG  » 

BGPDT.CSTH.  EOEXIN,NGG/OGPMG/V»Y*GROPNT—  1/V*Y»WTNASS  % 


42  OFP 
49  LABEL 
44  C jUp 

49  SAVE 
46  CONO 


06PVG, i 
LBL1  * 

CSTN»NPT»ECPT*GPCT*DIT»C ASECC.EST/XGGXL.ECPTNl »ESTl»ESTNL/V»N* 
K661P6/V*N*NPIAIIM/V»N*ECPTNLP6/V#N« PLSETNO/V*  N*  NONLSTR/V*  N* 
PLFACT  % 

KGOLPG'NPLALIH* ICPTNLPG* PLSETNO»NONl$TR> PLFACT  I 
ERR0R1.ECPTNLPG  ( 
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RIGIO  FORMAT  OMAR  l!STIN« 

SERIES  0 

DISPLACEMENT  APPROACH*  RUID  FORMAT  A 

LEVEL  2.0  NASTRAN  OHAP  COMPILER  - SOURCE  LISTING 


61  SAVE 

62  PAR  AM 
61  PUR 61 

64  CHKPNT 


ONLES.ESTNLl/NONLSTR  6 
KGGXl.ECPTNL.ESTL.GSTHl.ESTNll  6 
//C.N.AOD/V.N. ALWAYS/C. N.-1/C.N.0  6 
//C.N.AOD/V.N.NEVER/C.N. 1/C.N.O  S 
KGGX.KGG/N0GENL/KGGXL.K6GL/N0GENL  6 
KGC.KCCL  S 
LBLU.NOGENl  * 

GEI.KGGX/KGG/V.N.LUSET/V.N.N06ENL/V.N.N0SINP  » 

KGG  6 

6EI.K66XL/KGGL /V.N.IUSET /V.N.NOGENL/V.N.KGGLPG  6 
KGGL  $ 

LBL11  6 

//C.N.NPY/V.N.NSKIP/C.N.O/C.N.O  * 

CASECC*  CE0H4.E9EXIN.GP0T.B6PDT.CSTN/R6.YS.USET. ASET /V.N.IUSET/ 
V.N.NPCF1/V.N.MPCF2/V.N. SINGLE /V.N.OMIT/V.N. RE ACT/V.N.NSKfP/V. 
N.REPEAT/V.N.NOSCT/V.N.NOL/V.N.NOA/C.Y.SUBID  6 

MPCF1.HPCF2. SINGLE. OMIT. REACT. NSKIP.REPEAT.NOSET.NOl.NOA  • 

//C.N.ANO/V.N.NOSR/V. N» SINGLE /V.N. RE ACT  % 

KRA.KlA.OA.DN/AEACT/GH/HPCfl/CO.KOO.lOO.PO.UOOV.AUOV/OHIT/PS* 
KPS. KSS/S INGLE /OG/NOSR  » 

KRR.KLR. OR.OH, GM.GO.KOO. L00.P0.U00V.06.PS. KPS. KSS.USET.RG. YS. 
RUOV  « 


69 

SIT. REPOT. C STM. SIL.EST. MPT* ..M6G.CASECC.0IT/PG1/V.N. 
N.l  6 

66 

CHKPNT 

P61  * 

67 

EQUIV 

pgi.pl/noset  * 

66 

CHKPNT 

PL  6 

69 

COND 

LRL4.GENEL  1 

70 

<3sD> 

GPl.GPST.USET.SIL/OGPST/V.N.NOGPST  » 

LUSET/C. 


I 


r 
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RIGID  FORMAT  OMAR  LISTING 
SCRIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  6 

LCVEL  2.0  NASTRAN  OMAR  COMPILER  - SOURCE  LISTING 


TI 

SAVE 

NOGPST  8 

72 

COMO 

LBL4*N0GP$T  8 

73 

OFP 

OGRST »»**•//  $ 

74 

LABEL 

LBL4  8 

73 

PAR  AM 

//C»N*ADD/V*N*PL ACOUNT/C* N*1/C*N*0 

76 

EOUIV 

K66*KNN/MRCF1  « 

77 

CHKPNT 

KNN  t 

78 

CONO 

LBL2»MPCF2  8 

78 

CmceT^ 

USET*RG/«r.  8 

80 

CHKPNT 

GN  8 

81 

PARAM 

//C*N«MPY/V*N*CAR0N0/C*N*0/C*N*0  8 

82 

JUMP 

L00PB6N  8 

83 

LABEL 

LOOPBGN  8 

84 

EOUIV 

KGG*KNN/NPCF2  8 

83 

CHKPNT 

KNN  t 

86 

CONO 

LBL2»MPCF2  8 

87 

CMCE2 

USET»GM»KGG**»/KNN**»  8 

88 

CHKPNT 

KNN  8 

88 

LABEL 

LBL2  8 

80 

EOUIV 

KNN*KFF /SINGLE  8 

81 

CHKPNT 

KFF  8 

82 

CONO 

LBL3*SINGLE  8 

83 

USET*KNN»*» /KFF»KFS»KSS* »»  8 

84 

CHKPNT 

RFS»KS>»KFF  8 

83 

LABEL 

LBL3  8 

86 

EOUIV 

KFFfKAA/OMIT  8 

» 


Top  of  DMAP  Loop ) 

\ S 
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SPliP 


PIECEWISE  LINEAR  ANALYSIS 


RIGID  FORMAT  DNAP  LXST1N6 
SCRICS  0 

displacement  approach#  RXSXO  FORMAT  6 
LEVEL  2.0  NASTRAN  OMAR  COMPILER  - 


SOURCE  LISTING 


108  Cg|COM*> 


109 

110 
111 
112 
113 
11A 
119 
116 


SAVE 

COND 

CHKPNT 

COND 


CHKPNT 

LABEL 

ADO 


KAA  S 

LBL9#0MIT  8 

US  ET>  KF  F#  # # /SO#  K A A#  KOO#  L 00#  # # # » 8 
SO#  KAA#  KOO#  LOO  8 
LBL9  * 

KAA#KLL/REACT  I 
KLL  S 

LBL6*RE ACT  * 

U$ET#KAA#/KLL#KLR#KRR#»»  8 
KLL#KLR#KRR  8 
LBL6  8 

KLL/LLL# /C*N#1 /C#N#0/V#N » HINDI ASK/ V#N#0ETKLLXX/V»N* IDETKLLX/  V# 
N.SINSKLLX  • 

SXNSKILX  * 

L00PENDA#SIN6KLLX  8 

LLL  t 

LSLTvRE ACT  $ 
lll#klr#krr/dm  8 

DM  $ 

LBL7  8 

P61»/P6/V#N»PlFACT  8 


117  CHKPNT 

118  CONO 

119  CjSGp^) 

120  CHKPNT 

121  LABEL 

122  QSSI^) 


PS  s 

LBL10#N0SET  $ 

USET#6M» YS*KFS#SO»OM» PS/OR* PO*PS»PL  8 
OP* PO# PS# PL  8 
LBL10  8 

LLL # KLL # PL# LOO# KOO# PO/ULV#UOOV#RULV#RUOV/V#N» OMIT/ V#Y# IRES ■*•!/ 
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RIGID  FORMAT  DMAF  LISTING 
SERIES  0 

OISFLACENENT  APPROACH.  RIGID  FORMAT  6 

LEVEL  2*0  NASTRAN  DMAF  COMPILER  - SOURCE  LISTING 


123 

124 

125 

126 
127 
120 
129 


SAVE 

CHKFNT 

COND 

NATGPR 

MATGFR 

LAGEl 


130 

131 

132 

133 

134 
133 
136 


137  CHKFNT 
130  OFF 

139  SAVE 

140  LAGEL 

141  FARAN 


V.N. PLACOUNT/V.  N.EPSI  I 
EFSI  » 

UL  V. UOOV.  RULV#  RUOV  • 

LBL9.IRES  0 

CPL#USET.SIL#RUIV//C#N.L  t 
GPL.USET.SIL.RU0V//C.N.0  0 
LRL9  S 

USCT#PG#ULV#U00V#YS#0Q.GH.PS»KPS#KSS#0R/DELTAUGV#DiLTAP6» 
DELTA0C/C.N.1/C#N. STATICS  0 

DELTAUCV.DELTAPG.DELTAQG  0 

DELTAUCV.DELTAPG,DELTAQG/UGV1#PGV1.QCI/V»N.PLAC0UNT  0 
FLACOUNT  0 
UGV1.QG1.PGV1  0 

ESTNL»ESTNLl/NEVER/ECFTNL»ECFTNLl/NEVER  0 
PLALSL2A.N0NLSTR  0 

CSTM.HPT.DIT.DEITAUGV.ESTNL.CASECC/ONLES.ESTNLI/V.N, FLACOUNT/ 
V.N. FLSETNO  0 

ESTNL1  0 

ONLES..*.. //V.N.CARDNO  0 
CARDNO  0 
FLAL0L2A  0 

//C»  N.SU0/V.N.DIFF/V. N.NPL ALIM /V.N. FLACOUNT  0 


142 

143 


144  SAVE 

145  CHKFNT 

146  EOUIV 


LOOPEND. DIFF  0 

CSTH,MPT.ECPTNL»GPCT»DIT»DElTAUCV/KGCNl»SCPTNLl/V.N. PLACOUNT/V# 
N»  FLSETNO/ V.H#  FLFACT  0 

FLACOUNT. FL$ETNO#FLFACT  0 

K6GHL.ECFTNL1  0 

KGGNL.KGGSUM/KGGLFG  0 
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. RIGID  FORMAT  OMAP  LISTING 
r SCRIES  0 


DISPLACEMENT  APPROACH*  RIGID  FORMAT  6 

LEVEL  2*0  NASTRAN  OMAP  COMPILER  - SOURCE  LISTING 


147  CHKPNT  KCGSUM  % 


146  COND 


PLAL6L3*KGGLPG  6 


149  ADD 


KGGNL*KCCL/KGGSUN  S 


150  CHKPNT  KG6SUM  t 


151  LAIEl 


PLAL6L3  * 


152  EQUIV 


KGGSUM*KG6/ ALWAYS  S 


153  CHKPNT  K6G  $ 

154  EQUIV  ESTNL1* ESTNl /ALWAYS /ECPTNLlfECPTNL/ALWAYS  S 

155  CHKPNT  ESTNL*ECPTNL  S 

156  COND  PLALBL4* ALWAYS  » 

157  CpLaT^)  KG6SUM*KGG*/**/C*N*0  % 

156  C?LA2 ESTNLl*ECPTNLl#/##/C*N,0  % 

159  LASEL  PLAL8L4  6 

160  REPT  L00P6GN* 360  6 , 

— — — — — (Botto 

161  JUMP  ERR0R2  * V 

162  LABEL  LOOPENOA  $ 


[Bottom  of  DMAP  Loop) 


163  PRTPARN  //C*N»*S/C»N» PL A * 


164  LABEL 


LOOPEND  * 


165  O0R2 


166  OPP 


CA$ECC*CSTM#NPT*0IT»EQEX1N*SIL*GPTT*E0T*  6GP0T**Q61»U6V1»ESTI*» 
PGVl/0PGl»0Q61*0UGVlf0ESl*0EPl*PUGVl/C*N*PLA  5 

OUGV1*OPG1*OQG1*OEF1*OES1*//V*N*CARDNO  t 


167  SAVE 
166  COND 
169  CPLOT 


170  SAVE 


CARDNO  t 
P2# JUMPPLOT  S 

PLTPAR*GPSETS*ELSETS*CA$ECC*6GPOT*EQCX1N*SIL*PUGV1*»ECPT>OES1/ 
PL0TX2/V>N*N$IL/V*N*LUSET/V*N*JUMPPL0T/V»N*PLTPlG/V»NfPPUE  « 

PPILE  » 


171  PRTMSG  PL0TX2//  6 
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RIGIO  FORMAT  OMAR  LISTING 
SKRIIS  0 

DISPLACEMENT  APPROACH#  RIGID  FORMAT  6 


LEVEL  2* 

o nastran  dmap  compiler 

1TZ 

LA9EL 

P2  1 

173 

JUMF 

FINIS  9 

174 

LAIEl 

ERRORS  S 

17# 

//C#N#-1/C#N#PLA  * 

176 

LA9CL 

ERR0R2  9 

177 

PRTPARN 

//C#N»-2/C#N#PLA  9 

17R 

lASEL 

ERRORS  9 

179 

PRTPARN 

//C»N»“3/C»N#PLA  9 

190 

LA9EL 

ERR0R4  $ 

191 

PRTPARN 

/SC#N»-4/C»N#PLA  9 

192 

LA9EL 

FINIS  9 

193 

END 

9 

SOURCI  LISTING 


i 

: 


| 


j 

4 

i 

4 
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3.7.2  Description  of  DMAP  Operations  for  Piecewise  Linear  Analysis 

3.  GPI  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  to  relate  Internal  to  external  grid  point  numbers. 

6.  GP2  generates  Element  Connection  Table  with  Internal  Indices. 

10.  Go  to  DMAP  No.  20  if  no  plot  output  Is  requested. 

11.  PLTSET  transforms  user  Input  Into  a form  used  to  drive  structure  plotter. 

13.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

16.  Go  to  DMAP  No.  20  If  no  undeformed  structure  plots  are  requested. 

17.  PL0T  generates  all  requested  undefortned  structure  plots. 

19.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

22.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

26.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

29.  Go  to  DMAP  No.  180  and  print  error  message  If  no  elements  have  been  defined. 

32.  Go  to  OMAP  No.  35  if  there  are  no  structural  elements. 

33.  SMA1  generates  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

35.  Go  to  DMAP  No.  43  If  no  mass  matrix  Is  to  be  generated. 

36.  SMA2  generates  mass  matrix  [M  ]. 

39.  Go  to  DMAP  No.  43  if  no  weight  and  balance  Is  requested. 

40.  Go  to  DMAP  No.  178  and  print  error  message  if  no  mass  matrix  exists. 

41.  GPWG  generates  weight  and  balance  information. 

42.  0FP  formats  weight  and  balance  Information  prepared  by  GPWG  and  places  It  on  the  system  output 
file  for  printing. 

44.  PLA1  extracts  the  linear  terms  from  [K*g]  to -give  [K*g],  extracts  the  nonlinear  entries  from 

the  Element  Connection  and  Properties  Table  to  give  ECPTNt , and  separates  the  linear  and 
nonlinear  entries  in  the  Element  Summary  Table  to  give  ESTL  and  ESTNL. 

46.  Go  to  DMAP  No.  174  and  print  error  message  if  no  elements  have  a stress  dependent  modulus  of 
elastici  ty. 

51.  Equivalence  [Kx  ] to  [K  1 and  [Kxt]  to  [K*L]  if  no  general  elements. 

99  99  99  99 

53.  Go  to  DMAP  No.  58  if  no  general  elements. 

54.  SMA3  adds  general  elements  to  [K*g]  to  obtain  stiffness  matrix  [Kgg]  . 

56.  SMA3  adds  general  elements  to  [\*g]  to  obtain  stiffness  matrix  of  linear  elements  [K*  1 

60.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET),  forms  multipoint 
constraint  equations  [RgJtUgl  * 0. 
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SSial  generates  total  static  load  vactor  (pJ). 

Equivalence  (pj>  to  (Pt>  If  no  constraints  appllad. 

Go  to  DMAP  No.  74  If  general  elements  present. 

GPSP  determines  If  possible  grid  point  singularities  remain. 

Go  to  DMAP  No.  74  If  no  Grid  Point  Singularity  Table. 

fFP  formats  the  tabic  of  possible  grid  point  singularities  prepared  by  GPSP  and  places 
It  on  the  system  output  file  for  printing. 

Equivalence  [K^]  to  [Knf)3  If  no  multipoint  constraints. 

Go  to  CHAP  No.  89  If  no  multipoint  constraints. 

MCE1  partitions  multipoint  constraint  equations  [R  ] • [J^,  | R^  and  solves  for  multi- 

1 

point  constraint  transformation  matrix  [Gffl]  ■ [Rfl]. 

Beginning  of  loop  for  Piecewise  Linear  Analysis. 

Equivalence  to  [Knf)]  If  no  multipoint  constraints. 

Go  to  DMAP  No.  91  If  no  multipoint  constraints. 


MCE2  partitions  stiffness  matrix 


L,  I 

nn  nm 

[K  ] 1 

99  1C  X 

Tim  j mm 

and  performs  matrix  reduction 

■ to  ♦ 

Equivalence  [Knf)]  to  [K^]  If  no  single-point  constraints. 
Go  to  CHAP  No.  95  If  no  single-point  constraints. 

SCE1  partitions  out  single-point  constraints 

Kff  ! Kfs 

* T + — * 

*sf  I Ss 

H ■> 

Equivalence  [K^]  to  [K^]  If  no  omitted  coordinates. 

Go  to  DMAP  No.  101  If  no  omitted  coordinates. 

SMP1  partitions  constrained  stiffness  matrix 

I"*.. ! s.  1 


- + 


s.  i v. 


solves  for  transformation  matrix  [G„]  • -[K  ] 


and  performs  matrix  reduction  [K^] 


IS.J  * 
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( 


102.  Equivalence  [K#i]  to  [Ku]  If  no  free-body  supports. 

104.  Go  to  OMAP  No.  107  If  no  f rtt-body  support*. 

105.  RBMG1  partition*  out  f rtt-body  support* 


[K.,] 


*lt  ^ *tr 

b + -l 

■Va  I v 


108.  DEC0HP  decomposes  constralntd  stlffntss  matrix  [Ku]  ■ [LU][UU]. 

110.  Go  to  OMAP  No.  162  If  stlffntss  matrix  [Ku]  Is  singular  (l.t.,  local  plasticity). 

112.  Go  to  OMAP  No.  115  If  no  f rtt-body  supports. 

113.  RBM63  forms  rigid  body  transformation  matrix 

CO] 


calculates  rigid  body  chtck  matrix 


[X]  ■ ♦ [Kgr][D]t 


and  calculates  rigid  body  arror  ratio 


116.  AOO  multiplies  total  load  vector  (pJ)  by  factor,  PLPACT,  and  adds  It  to  nothing  to  obtain 
applied  load  vector  {Pg}  for  current  loop. 

118.  Go  to  OMAP  No.  121  If  no  constraints  applied. 

119.  SSG2  applies  constraints  to  static  load  vector  for  current  loop. 

P. 


{V 


<Pn> 


<v  ♦ isw* 


<Pn> 


{pf} 


(p.) 


I 


(Pf}  - (Pf)  - 


(p.)  • {?,>  ♦ C«J](P0>. 


and  calculates  lifcremental  determinate  forces  of  reaction  for  current  loop 

V ■ -(Pr>  * CDT]{P4>. 
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122.  SSG3  solves  for  displacements  of  Independent  coordinates 

<“«>  • t«urVti . 

solves  for  displacements  of  omitted  coordinates 

- CKool'Vo). 

calculates  residual  vector  (RULV)  and  residual  vector  error  ratio  for  Independent  coordinates 

“V  ■ <V  • • 

(uThsp  > 

and  calculates  residual  vector  (RU0V)  and  residual  vector  error  ratio  for  omitted  coordinates 

{6P0}  - {P0)  - [*«,]{«{}. 

en  ■ -y — r1 

(pTHu!) 

0 0 

125.  Go  to  OMAP  No.  128  If  residual  vectors  are  not  to  be  printed. 

126.  Print  residual  vector  for  Independent  coordinates  (RULV) 

127.  Print  residual  vector  for  omitted  coordinates  (RU0V). 

129.  SMI  recovers  dependent  Incremental  displacements  for  current  loop 

CG0]{u#}  ♦ (uj). 

(un)  . 


131. 


and  recovers  Incremental  single-point  forces  of  constraint  for  current  loop 

«q,}  • -<Pf)  ♦ [Kj,J{uf)  . 

PLA2  adds  the  Incremental  displacement  vector  (DELTAUGV)  and  the  Incremental  single-point 
forces  of  constraint  vector  (DEITAQG)  for  the  current  loop  to  the  accumulated  sum  of  these 
vectors  (DELTAPG). 


(u.  > 

®1+1 


«1*1 


(6u.  ) ♦ (u„  ) and 

®1  ®1 

<V*V  ' 
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134.  Allocate  separate  file*  for  ESTNL  and  ESTNL1  and  for  ECPTNL  and  ECPTNL1 . 

135.  Go  to  GMAP  No.  140  If  no  stress  output  requested  for  nonlinear  elements. 

136.  PLA3  calculates  Incremental  stresses  In  nonlinear  elements  (MLES)  for  which  an  output  request 
has  been  made  and  updates  the  accumulated  stresses  (ESTNL1)  In  these  elements. 

138.  0FP  formats  the  accumulated  stresses  In  nonlinear  elements  prepared  by  PLA3  and  places  them 
on  the  system  output  file  for  printing. 

142.  Go  to  DMAP  No.  164  if  all  loading  Increments  have  been  completed. 

143.  PLA4  generates  stiffness  matrix  for  nonlinear  elements  and  updates  stress  Information. 
146.  Equivalence  [K^]  to  r.K  g]  If  all  elements  are  nonlinear. 

148.  Go  to  QMAP  No.  151  If  all  elements  are  nonlinear. 

149.  Add  stiffness  matrix  for  nonlinear  elements  to  stiffness  matrix  for  linear  elements 

[<J]  ♦ [O  - to 

99  99  99 

152.  Equivalence  [K^®]  to  [Kgg]  for  next  pass  through  loop. 

154,  Equivalence  existing  element  tables  to  updated  tables  for  next  pass  through  loop. 

156.  Go  to  DMAP  No.  159  because  the  next  two  Instructions  are  never  executed. 

160.  Go  to  DMAP  No.  83  If  additional  load  Increments  need  to  be  processed. 

161.  Go  to  DMAP  No.  176  and  print  error  message  If  more  than  360  loops. 

162.  End  of  loop  for  Piecewise  Linear  Analysis  when  local  plasticity  occurs  In  Ku. 

163.  PIECEWISE  LINEAR  ANALYSIS  ERR0R  MESSAGE  N0.  5 • STIFFNESS  MATRIX  SINGULAR  DUE  T0  MATERIAL 
PLASTIC! 1Y. 

164.  End  of  loop  for  Piecewise  Linear  Analysis. 

165.  S0R2  calculates  element  forces  (0EF1)  and  stresses  for  linear  elements  (0ES1)  and  prepares 
load  vectors  (0PG1),  displacement  vectors  (#UGV1),  and  single-point  forces  of  constraint 
(0QG1 ) for  output  and  translation  components  of  the  displacement  vector  (PUGV1). 

166.  0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 

168.  So  to  DMAP  No.  172  If  no  deformed  structure  plots  are  requested. 

169.  PL0T  generates  all  requested  deformed  structure  and  contour  plots. 

171.  PRTM5G  prints  plotter  data,  engineering  data,  and  contour  data  for  each  deformed  plot 
generated. 

173.  Go  to  DMAP  No.  182  and  make  normal  exit. 

175.  PIECEWISE  LINEAR  ANALYSIS  ERR0R  MESSAGE  N0.  1 - N0  N0NLINEAR  ELEMENTS  HAVE  BEEN  DEFINED. 

177.  PIECEWISE  LINEAR  ANALYSIS  ERR0R  MESSAGE  N0.  2 - ATTEMPT  T0  EXECUTE  M0RE  THAN  360  L00PS. 
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179.  PIECEWISE  LINEAR  ANALYSIS  ERR0R  MESSAGE  N0.  3 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND  BALANCE 
CALCULATES. 

181.  PIECEWISE  LINEAR  ANALYSIS  ERR0R  MESSAGE  N0.  4 - N0  ELEMENTS  HAVE  BEEN  DEFINED. 
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The  following  items  relate  to  subcase  definition  and  data  selection  for  Piecewise  Linear 
Analysis: 

1.  The  Case  Control  Deck  must  contain  one  and  only  one  subcase. 

2.  A static  loading  condition  must  be  defined  with  a L0AD  selection. 

3.  An  SPC  set  must  be  selected  unless  all  constraints  are  specified  on  GRID  cards. 

4.  PLC0EFFICIENT  must  appear  either  to  select  a PLFACT  set  from  the  Bulk  Data  Deck  or  to 
explicitly  select  the  default  value  of  unity. 

The  following  output  may  be  requested  for  Piecewise  Linear  Analysis: 

1.  Accumulated  suns  of  displacements  and  nonzero  components  of  the  static  loads  and  single- 
point forces  of  constraint  at  selected  grid  points  f«r  each  load  increment. 

2.  3.resses  in  selected  elements.  If  an  element  is  composed  of  a nonlinear  material  the 
accumulated  stress  will  be  output  for  each  load  increment.  Stresses  in  linear  elements 
are  only  calculated  for  the  total  load. 

3.  Undeformed  plot  of  the  structural  model  and  deformed  plots  for  each  load  increment. 

4.  Contour  plots  of  stress  and  displacement  for  each  load  increment. 

The  following  parameters  are  used  in  Piecewise  Linear  Analysis: 


I 

% r 


1.  GRDPNT  - optional  - a positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed. 


2.  WTMASS  - optional  - the  terms  of  the  mass  matrix  are  multiplied  by  the  real  value  of  this 
parameter  when  they  are  generated  in  SMA2. 

3.  IRES  - optional  - a positive  Integer  value  of  this  parameter  will  cause  the  printing  of 
the  residual  vectors  following  the  execution  of  SSG3. 


4.  C0UPMASS 


CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 


rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 


that  Include  bending  stiffness. 


DIRECT  COMPLEX  EIGENVALUE  ANALYSIS 

3.8  DIRECT  COMPLEX  EIGENVALUE  ANALYSIS 

3.8.1  DMAP  Sequence  for  Direct  Complex  Eigenvalue  Analysis 

RIGID  FORMAT  OMAR  LISTING 
SCR  ICS  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  7 

LEVEL  2.0  NASTRAN  OMAF  COMPILER  - SOURCE  LISTING 


OPTIONS  IN  EFFECT<  GO  ERR*2  NOLIST  NODECK  NOREF  NOQSCAR 

N0.7  DIRECT  COMPLEX  EIGENVALUE  ANALYSIS  - SERIES  0 % 

KGGX«TAPE / KGG-TAPE/  GOD-SAVE/  6M0-SAVE  » 

6E0Ml#6E0N2#/6Pl*EQEXIN*GPDT»CSTH#BGPDT*SlL/V#N,lUSET/  V»N* 
N06PDT  * 

LUSET»N06P0T  * 

USET*GMt GO»KAA»  BAA*  NAA»K4AA»KFS»  EST» ECT.PLTSETX»PLTPAR»6P$ETS» 
ELSETS/N06P0T  t 

GPL»EOEXIN#GPDT»CSTM*6GPDT,SIL*USET*GM#GO#KAA» BAA,MAA»K4AA,EST» 
ECT*PLTSETX»PlTPAt»6P$CT$»ELSETS  t 

LDL5#N06PDT  S 

GE0H2,EQEXIN/ECT  S 

ECT  $ 

PCOB//C/N* PRES/C*N* /C*M* /C*N» /V»N»NOPCOD  S 
PLTSETX»PLTPAR»6PS€TS#ElSETS/N0PCDB  % 

P1»NOPC0B  % 

PC0B»E0EXIN»ECT/PLTSCTX*PLTPAR»GPSETS#ELSETS/V»N»NSIL/  V*N» 
JUMPPLOT—l  * 

NSIL/JUMPPLOT  i 

PLTSETX //  S 

//C»N#MPY/V»NfPlTFLG/C#N#l/C#N»l  t 
//C»N*MPY/V#N»  PF1LE/C»N#0/C»N»0  * 

Pl»  JUMPPLOT  $ 

19  CPLOlT^)  PLTPAR*  GPSETS»ELSETS»C ASECC»BGPDT»  EOEXlN»SIl#  » ECT» » /PL0TX1 /V»  N* 
NSIL/V,N»LUSET/V»N,4UMPPL0T/V»N,PLTFIG/V»N#PFIIE  * 


1 

BEGIN 

2 

FILE 

3 < 

^pT^ 

A 

SAVE 

5 

PURGE 

b 

CHXPNT 

7 

COND 

e i 

CGP2 

9 

CtDCPNT 

10 

PAR AML 

11 

PURGE 

12 

COND 

13 

PLTSET 

14 

SAVE 

15 

PRTMSG 

16 

PARAM 

17 

PARAM 

18 

COND 

20  SAVE 

21  PRTMSG 

22  LABEL 


pfile  t 

PL0TX1//  > 
PI  » 
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RIGIO  FORMAT  OMAR  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  T 

LEVEL  2.0  NASTRAN  DNAP  COMPILER  - SOURCE  LISTING 


29 

24 

29 

26 


CHKPNT 


2?  SAVE 
20  PUR6E 


29  CHKPNT 


90 

91 
32 
99 
34 
39 


COND 
PAR  AH 
PARAN 
PARAN 
PARAN 


96  SAVE 

97  CHKPNT 
36  COHO 

39  CEMaJ> 


PLTPAR*GPS€TS»£LSETS  * 

GEOH9*EQEXIN»G€ON2/»GPTT/V»N»NOGRAV  t 
GPTT  t 

ECT*£PT*BGPDT»SIL*6PTT*CSTN/£ST*GEI»GPECT# /v*n*luset/  v»n, 
M0SIMP«-1/C*N>WV»N*N0GENL*-1/V»M.GENEL  $ 

NOS IMP* NOGENL* GENE L 6 

K4G6»6PST»0GPST*  HGG*B66*  K4NN*  K4FF*  K4AA* MNN* HFF*MAA» 6NN* OFF*  BAA* 
KGGX/NOSIHP  / OGPST/GENEL  * 

EST*GPECT*GEI*K4GG*GPST»N6G»BGG*KG6X*06PST*  K4NN»K4FF*K4AA* 
nnn*nff*naa*bnn»bff*baa  $ 

LBL1*N0SIMP  t 

//C»N*ADD/V*N*N0KG6X/C*N*1/C*N*0  % 
//C*N*A0D/V*N*N0HG6SC»N*l/C*Nt0  6 
//C,H,AOO/V*N,HOBGG— 1/C*N.1/C»N,0  $ 
//C*N*A0D/V*N*N0K4GG/C#N»1/C»N*0  * 

£ST»CSTM,MPT.0IT*GE0M2»/K§LM»KDICT*MELH,MDICT*BEIM*BDICT/V»N# 
NOKGGX/ V*N»NOHGG/V»N*NOBGG/V*N*NOK4GG/C*N» /C» Y*COUPMASS/C» V* 
CP8AA/C#Y»CPR00/C»Y*CPQUADI/C»Y»CPQUA02/C»Y*CPTRIA1/C*Y, 
CPTRIA2/C* Y»CPTUBE/C* Y*CPQDPLT/C*Y#CPTRPLT/C*Y* CPTRBSC  * 

NOKGGX*  NOMGC* M0BG6*  N0K466  * 

KELM*KOICT»MELN»MOICT*BELM*BDICT  % 

LBLKGGX. NOKGGX  S 

GPECT*KDICT*K|LM/KGGX*GPST  s 


40 

41 

42 
49 
4* 
45 


CHKPNT 

LABEL 

COND 


CHKPNT 

LABEL 


XGGXtGPST  * 

LBLKGGX  t 
LBLMGG* N0M66  * 

GPECT»MDICT»MEIH/NGG./C#N,-1/C»Y»VTHASS»1.0  * 
MGG  % 

LBLMGG  » 
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DIRECT  COMPLEX  EIGENVALUE  ANA!  YSIS 


RIGID  FORMAT  0MAP  LISTING 

SERIES  0 

DISPLACEMENT  APPROACH*  A 1610  FORMAT  7 

LfVIl  2*0  NASTRAN  ONAP  COMPILER  - SOURCE  LIST IH6 


A6 

COMO 

LBL166* NOBOB  S 

AT 

6PECT*B0ICT*6ELH/66G»  % 

A« 

CHKPNT 

•BB  t 

AO 

LABEL 

LBL8BB  S 

50 

COHO 

L6LKA66*N0KABB  * 

51 

CjMA  Z) 

BHCT»KOICT*KELN/KAGG» /V»N*N0K4GG  S 

52 

CHKPNT 

KA66  6 

55 

LABEL 

LBLKABO  $ 

5A 

PUROE 

MNN*  NPF*  MAA/N0HG6  * 

55 

PUR  BE 

8NN* 8FF • BAA/NOB 66  S 

56 

CHKPNT 

H66»MNN*HFF*NAA*  BB6»BNN* IFF* BAA  * 

57 

COND 

LBL1*GR0PNT  6 

56 

CONO 

ERR0R3*N0MBG  % 

56 

CspnO 

BBPOTfCSTM* EQEX IN, M6B/0GPWG /V# Y» GRDPNT /C, Y,MTHASS  * 

60 

OFP 

OGPVG, »,»»//  t 

61 

LABEL 

LBL1  * 

62 

IOUIV 

KBBXtKBB/NOBENL  S 

69 

CHKPNT 

KBB  » 

6A 

COND 

LBLll*N06ENt  S 

65 

CshaT^) 

GII*KG6X/KGG/V,N,lUSET/V,N.N0GENl/V,N,N0SINP  % 

66 

CHKPNT 

KBB  * 

67 

LABEL 

LBL11  S 

66 

PARAH 

//C*N»MPY/V,N»NSKIP/C,N»0/C»N»  0 % 

66 

CASICC,6EON4»EOEXIN*6POT»8GPDT*CSTM/AG»#USET» ASET/  V»N,LUSET/ 
V»N»NPCF1/V»N»MPCF2/V»N»  SINGLE /V»N,OMIT/V,N»REACT/V»N»NSKIP/V# 
N» RIPE AT/ V*N* NOSET ••1/V# N,N0L/V#N»N0A»»1/  C,Y,SU6ID  * 

TO 

SAVE 

MPCP1*NPCF2, SINGLE, OMIT, NSKlP, NOSET, REACT, REPEAT, NOL,NOA  $ 

3.8-3  (12/31/77) 


RIGID  FORMATS 


RIGID  FORMAT  DMAP  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  7 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


71 

PURGE 

72 

CHKPNT 

73 

CONO 

74 

COND 

75 

CfpsT^) 

76 

SAVE 

77 

CONO 

78 

OFP 

79 

LABEL 

BO 

EOUIV 

81 

CHKPNT 

82 

CONO 

83 

CSceI^ 

04 

CHKPNT 

85 

<HCE2'^) 

86 

CHKPNT 

87 

LABEL 

88 

EOUIV 

89 

CHKPNT 

90 

CONO 

GM»GMD/HPCF1/60»60D/0HIT/KF$»QPC /SINGLE  t 
GM» GND# RG.GO.GOD.KFS, QPC  i 
LBL4.6CNEL  $ 

L8L4»N0SIHP  l 

GPL#GPST,USET,SIl/OGPST/V,N,NOGP$T  t 
NOGPST  % 

ISL4.N0GPST  t 
OGPST #,,,,//  S 
LBL4  * 

K66»KNN/MPCF1/HGG,HNN/MPCF1 / 8GG,BNN/HPCF1/K4GG»K4NN/NPCF1  * 

KNN,HNN,BNN,K4NN  S 

LBL2.HPCF2  t 

USETrRG/GN  S 

CM  % 

USET»GH,KGG,NG6,BGG»K4GG/KNN»HNN#BNN,K4NN  $ 

KNN,HNN,BNN,K4NN  $ 

LBL2  * 

KNN, KFF /SINGLE /KNN, HFF /5 INGLE /8nN#BFF/$INGLE/K4NN,K4FF /SINGLE  * 
KFF»MFF»8FF»K4FF  S 
LBL3, SINGLE  I 


91 

92 

93 

94 

95 

96 


USET»KNN#HNN,BNN,K4NN/KFF,KFS,,MFF,BFF,K4FF  * 
KFS,KFF,MFF»BFF»K4FF  $ 

LBL3  $ 

KFF.KAA/OHIT/  MFF»  MAA/OMIT /6FF.BAA/0MIT /K4FF.K4AA/0NIT  * 
KAA#NAA,BAA,K4AA  % 

LBL5.0NIT  t 


3.8-4  (12/31/77) 


r„****te 


direct  complex  eigenvalue  analysis 


*1610  FORMAT  DHAP  LISTING 

SEMIS  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  7 

LEVEL  2.0  NASTRAN  DHAP  COMPILER  - SOURCE  LISTING 


97 

<3^0 

96 

CHKPhT 

99 

COND 

100 

CSMP2J) 

101 

CMKPNT 

102 

LABEL 

103 

COND 

10A 

CshpF^ 

105 

CHKPNT 

106 

LABEL 

107 

COND 

106 

CsmpF^) 

109 

CHKPNT 

110 

label 

111 

CjPD~^) 

112 

SAVE 

113 

EOUIV 

11 A 

CHKPNT 

115 

PARAM 

116 

PARAH 

117 

C6MG~^ 

118 

SAVE 

119 

PARAH 

120 

PURGE 

121 

COND 

USET.KFF... /GO.KAA.KOO.LOO.*.*.  * 

GO. K AA  » 

L8LH.N0M6G  $ 

USET.GO.MFF/HAA  t 

MAA  * 

LBLH  * 

LBLB.NOBGG  $ 

USET.GO.BFF/BAA  * 

BAA  f 
LBLB  t 

LBL5. N0KA66  * 

USET.GO.KAFF/KAAA  * 

KAAA  \ 

L8L5  % 

OYNAMICS.GPL.SIl.USET/GPLO. SILO. US ETD. TFPOOL......EED.FOOYN/V. 

N,LUSET/V,N,LUS£TO/V.N.NOTFl/V.N,NODLT/V.N,NOPSDL/V.N,NOF»l/ 

V. N. NONLF T /V.N.NOTRL/V.N.NOEEP/C.N.123/V.N.NOUE  * 

LUSETO.NOUE  % 

GO.GOO/MOUE/GM.GMO/NOUE  J 

USETO.  F.  EO  • EOOYN,  TF POOL. GOO.  GHD.  SILD.GPIO  t 
//C.N.ADO/V.N.NFVER/C.N. 1/C.N.O  $ 

//C.N.HPY/V.N.Rt  PEATF/C.N.l/C.N.-l  » 

HATPOOL .BGPDT.60EXIN.CSTH/BDPOOI/V.N.NOK8FL/V.N. NOABFL / V. N. 

MF ACT  » 

MFACT.N0K8FL.N0ABFI  t 

//C.N.ANO/V.N.NOFL/V.N.NOABFL/V.N.NOKBFL  S 

kbfl/nokbfl/  abfl/noabfl  » 

L8LFL3.NOFL  t 


3.8-5  (12/31/77) 


I 


RIGID  FORMATS 

RIGID  FORMAT  OMAR  LISTING 
SERIES  0 

displacement  approach*  RIGIO  FORMAT  7 

LEVEL  2.0  NASTRAN  DNAP  COMPILER  - SOURCE  LISTING 


122 

(JtrxiImj) 

123 

SAVE 

124 

LABEL 

125 

CMKPNT 

126 

PAR  AM 

127 

JUMP 

126 

LABEL 

129 

PURGE 

130 

Cjl  A 

131 

SAVE 

132 

CHKPNT 

133 

C^htrxTS) 

1 34 

SAVE 

135 

PARAM 

136 

PARAM 

137 

EQUIV 

138 

ADD  5 

139 

C0ND 

140 

TRNSP 

141 

ADO 

142 

LABEL 

143 

PARAH 

144 

PARAM 

145 

PARAM 

146 

PUP  GE 

. BDPOOLo  EQOYHo  ./ABFLoKBFL. /V»N»LUSETD/V»N»MQA6FL/V»MoNORBFL/C» 
N.  0 1 


NO ABEL. Nrp.BFL  S 
LBLFlS  * 

ABFL.KBFL  * 

//C.N.NPY/V.NoCARDNO/CoN.O/C.N.O  » 
LBL13  S 


L8LI3  S 


-(Top  of  DHftP  Loop) 


PHIO.CL AMA, GPHIDoOQPCloOCPHlP.  0ESC1. OEFCloCPHIPo  QPCo  K2PP# 
M2PP,B2PP»K2DD»M200»B20D /NEVER  * 


CASECC. /CASEXX/CoNoCEIGN /V»  N. REPEATS /Vo No NOLOOP  S 
REPEATE  oNOLOOP  * 

CASE**  * 


CASE XX. MATPOOl*  EQOYN. oTf POOL/K2DPPoM2DPPoB2PP/Vo NoLUSETD/VoN. 
N0K2DPP/V. N.N0M2DPP/V.N*  N0B2PP  $ 


NOK20PP.NOM2OPP.NOB2PP  A 

//C.N.AN0/V.N.N0N2PP/V.N.N0ABFL/V.N.N0M2DPP  % 
//CoNoAND/VoN.NOK2PP/V.NoNOFL  /VoNoNOK2DPP  * 
M20PP.M2PP /NOABFl  i 

ABFL.KBFI.K20PP../K2PP/C.N. (-I.OoO.OI  » 
t 9LFL2. NOABFL  * 

ABFL/ABFIT  $ 


ABFLToM2DPP/M2PP/V»N.MFACT  * 

LBLFL2  S 

//CoNoAND/VoNoBDEBA/V.N.NOUE/VoNoNOBZPP  » 
//C.N.AND/V.NoNDENA/VoNoNOUE/VoN.NOMZPP  t 
//C.N,ANO/V»N,KOEK2/V.N,NOGENI/VoN#NOSINP  S 
K20D/NOR2PP/H200/NOM2PP/B2DD/NOI2PP  * 


3.8-6  (12/31/77) 


DIRECT  COMPLEX  EIGENVALUE  ANALYSIS 


RIGID  FORMAT  OMAR  LISTING 
SCRIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  7 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


1*7 

EQUIV 

N2PP*H2OD/N0A/B2PP»B20D/NOA/K2PP#K2DD/NOA/NAA*NDD/N0INA/GAA» 
BDD/SOEBA  S 

IAS 

CHKPNT 

K2PP»H2PP»B2PP# K20D#M20D»B2DD» BOD* HDD  * 

1*0 

COND 

LBL18*N06P0T  8 

190 

CgKAP 

USETD»GM*G0»KAA»8AA*HAA»K*AA»K2PP*H2PP»I2PP/KDD*BD0»MD0»GM0* 
600  * K2DD* M2DD* B2D0 /C» N*C MPL EV/C* N, DISP/C »N» DIRECT/C* Y> 6-0.0/C* 
N» 0.0/C #N* 0.0/ V»N»N0K2PP/V*N»N0M2PP/V»H*N0B2PP/  V*N,MPCF1/V* 

N*SINGLE/V»  N*0MXT/V»N#N0llE/V»N»N0K*GG/V*H»N0BGG/V»N»KDEK2/C»N* 
-1  8 

191 

LABEL 

LBL18  8 

192 

EQUIV 

B2DD*BD0/N0BGG/  M2DD* MOD /NOSIMP/  K2D0* K0D/KDEK2  8 

193 

CHKPNT 

KOO*  BOD* MOD* GOO* GMD  8 

19* 

COND 

ERR0R1* NOEEO  8 

199 

KDD*  B0D*MD0*EED*CASEXX/PHID»CLAMA*0CEI6S/V*N*EIGVS  8 

196 

SAVE 

EIGVS  8 

197 

CHKPNT 

PH ID* CL  AM A* OCEIGS  8 

198 

OFP 

0CEI6S*CLAHA****//V*N*CAR0N0  8 

190 

SAVE 

CARDNO  8 

160 

COND 

LBL16.EIGVS  8 

161 

Cvpr 

CASEXX*EQOYN*USETO*PHIO*CLAHA**/OPH1D* /C»N,CEIGN/C*N,DTP5CT/C. 
N*0/V*N*N0D/V*N*N0P/C*N*0  8 

162 

SAVE 

NOO.NOP  8 

163 

CONO 

LBL 19*N0D  8 

16* 

OFP 

OPHID*****//V*N*CAI!ONO  8 

169 

SAVE 

CARDNO  8 

166 

LABEL 

LBL19  8 

167 

COND 

LBL16.N0P  8 

168 

EQUIV 

PHIO»CPHIP/NOA  8 

160 

CONO 

LBL17*N0A  8 

3.8-7  (12/31/77) 


RIGID  FORMATS 


RIGID  FORMAT  OMAR  LISTING 
SIRICS  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  T 


LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


170 

<3“E> 

USETD**  PHIO»*#COO*CHD*»KPS*»/CPHIP**QPC/C»N*1/C*N»OVNAHICS  G 

171 

LABEL 

L8L17  » 

172 

CHKPNT 

CPHIP.OPC  G 

179 

<f»0 

CASEXX*CSTH*NPT#OIT»EQDYN»StLD*»»*CLAHA#OPC*CPHIP*EST»»/»OQPCl» 
OCPHIPf 0CSC1.0EFC1* /C*N*CEI6  S 

176 

OFP 

OCPNIP*  OOPC 1.0EFC1*  0ESC1*  » //V*N*CARONO  8 

179 

SAVE 

CARDNO  8 

176 

LABEL 

18116  S 

177 

CSND 

FINIS.REPEATE  B 

178 

REPT 

18113*100  * ✓ s 

179 

JUMP 

»iai2  i v y 

180 

JUMP 

FINIS  » 

181 

LABEL 

ERRORS  » 

182 

PRTPARM 

//C*N*-2/C*N*0IRCEA0  8 

183 

LABEL 

ERR0R1  » 

186 

PRTPARM 

//C*N*-1/C*N*DIRCEA0  8 

189 

LABEL 

ERRORS  8 

186 

PRTPARM 

II C*N*-3/C*N*DIRCEAD  G 

187 

LABEL 

FINIS  G 

188 

END 

t 

3.3-8  (12/31/77) 


DIRECT  COMPLEX  EIGENVALUE  ANALYSIS 


3.8.2  Description  of  DMAP  Operations  for  Direct  Complex  Eigenvalue  Analysis 

3.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  to  relate  Internal  to  external  grid  point  numbers. 

7.  Go  to  DMAP  No.  110  If  only  Direct  Matrix  Input. 

8.  GP2  generates  Element  Connection  Table  with  Internal  Indices. 

12.  Go  to  DMAP  No.  22  If  no  plot  output  Is  requested. 

13.  PLTSET  transforms  user  Input  Into  a form  used  to  drive  structure  plotter. 

15.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

18.  Go  to  DMAP  No.  22  If  no  undeformed  structure  plots  are  requested. 

19.  PL0T  generates  all  requested  undeformed  structure  plots. 

21.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

24.  GP3  generates  Grid  Point  Temperature  Table. 

26.  TA1  generates  element  tables  for  use  In  matrix  assembly  and  stress  recovery. 

30.  Go  to  DMAP  No.  61  If  there  are  no  structural  elements. 

35.  EMG  generates  structural  element  stiffness,  mass,  and  damping  matrix  tables  and  dictionaries 
for  later  assembly. 

38.  Go  to  DMAP  No.  41  If  no  stiffness  matrix  Is  to  be  assembled. 

39.  EMA  assembles  stiffness  matrix  [K*g]  «nd  Grid  Point  Singularity  Table. 

42.  Go  to  DMAP  No.  45  If  no  mass  matrix  is  to  be  assembled. 

43.  EMA  assembles  mass  matrix  [Mgg], 

46.  Go  to  DMAP  No.  49  If  no  viscous  damping  matrix  Is  to  be  assembled. 

47.  EMA  assembles  viscous  damping  matrix  [Bgg]. 

50.  Go  to  DMAP  No.  53  if  no  structural  damping  matrix  is  to  be  assembled. 

51.  EMA  assembles  structural  damping  matrix  [Kgg]. 

57.  Go  to  DMAP  No.  61  If  no  weight  and  balance  Is  requested. 

58.  Go  to  DMAP  No.  185  and  print  error  message  If  no  mass  matrix  exists. 

59.  GPWG  generates  weight  and  balance  Information. 

60.  f#FP  formats  the  weight  and  balance  Information  prepared  by  GPWG  and  places  It  on  the  system 
output  file  for  printing. 

62.  Equivalence  [K*g]  to  [Kgg]  If  no  general  elements. 

64.  Go  to  DMAP  No.  67  If  no  general  elements. 

65.  SMA3  adds  general  elements  to  [Kgg]  to  obtain  stiffness  matrix  [Kgg]. 

69.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms  multi- 
point constraint  equations  LRg3{ug}  ■ 0. 


3.8-9  (12/31/77) 


RIGID  FORMATS 


73.  Go  to  DHAP  No.  79  If  general  elements  present. 

74.  Go  to  OMAP  No.  79  If  no  structural  elements. 

75.  GPSP  determines  If  possible  grid  point  singularities  remain. 

77.  Go  to  DMAP  No.  79  If  no  structural  elements. 

78.  0FP  formats  table  of  possible  grid  point  singularities  prepared  by  GPSP  and  places  It  on 

the  system  output  file  for  printing. 

80.  Equivalence  [Kgg]  to  [Knn],  [Mgg]  to  [Mnn3,  [Bgg]  to  [Bn[)]  and  [*Jg3  to  [*)[„]  If  no  multi- 
point  constraints. 

82.  Go  to  DMAP  No.  87  If  MCE1  and  MCE2  have  already  been  executed  for  current  set  of  multi- 
point constraints. 

83.  MCE1  partitions  multipoint  constraint  equations  [Rg]  - [Rm|  Rn]  and  solves  for  multipoint 
constraint  transformation  matrix  [G^]  ■ -[R|(|3"‘1  [Rn3. 

85.  MCE2  partitions  stiffness,  mass  and  damping  matrices 


[V 


[V 


*nn  J^*nm 

j^mn  | *Sim J 


B I B 
nn  , nm 

B B 
mn  I mm 


‘ V 


and  [KggJ 


An'  Mnm 
Mmn  | 'L 

I 

I *nn  . *nm 
~ 4 I T~ 
%n  | *Wi_ 


and  performs  matrix  reductions 

• tKj  * * Diw  * wXw- 

'"J  ■ Cfinn)  * C6>„n>  * 

CBnn3  * * tOtW  * ‘“.UV  * 

tO  • t'O  * * COXl  * tsJllKlltG.]. 


88.  Equivalence  [Kn||]  to  [Kff],  [Mnn3  to  [Bnn]  to  [Bff]  and  [«Jn]  to  If  no  single- 

point constraints. 

90.  Go  to  DMAP  No.  93  If  no  single-point  constraints. 
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DIRECT  COMPLEX  EIGENVALUE  ANALYSIS 


91.  SCE1  partitions  out  single-point  constraints 


CBnn3 


Kff  j Kfs 

’Mff 

- + - 
Ksf  I Kss 

• tv  ■ 

Msf  1 Mss 

V ! 1 >«' 

>}c 

a"d  ■ 

K4  1 X4 

*ff  | *fs 

x4  ' x4 
. sf  1 **. 

94.  Equivalence  [Kff]  to  [Kfla].  [Mff]  to  [Maa],  [Bff]  to  [Ba#]  and  [K^f]  to  [K^]  If 
coordinates. 


96.  Go  to  DMAP  No.  110  if  no  omitted  coordinates. 

97.  SMP1  partitions  constrained  stiffness  matrix 


tKff] 


K f K 

aa  *ao 


+: 


l i L 
j_  oa  I oo 

-1 


solves  for  transformation  matrix  [G  ] - *£K0o3  [*„,] 

and  performs  matrix  reduction  s' 


oaJ 


99.  Go  to  DMAP  No.  102  if  no  inass  matrix. 
100.  SMP2  partitions  constrained  mass  matrix 


[Mff] 


M I M 
aa  ao 

— I — 

Moa  | MooJ 


and  pe"firms  matrix  reduction 


Ka3  * tMaa3  + £Ma0KGo3  + ^ao1^  + tG!3tMooHGo3 


103.  Go  to  DMAP  No. 106  If  no  viscous  damping  matrix. 


no  omitted 
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RIGID  FORMATS 


104.  SMP2  partitions  constrained  viscous  damping  matrix 


[Bff3 


aa  8ao 

T+- 


oa 


e 


oo 


and  performs  matrix  reduction 


EB..3  * IS..3C0J  * ts.„5„]T  * 


107.  Go  to  DMAP  No. 110  if  no  structural  damping  matrix. 

108.  5MP2  partitions  constrained  structural  damping  matrix 


[K}f] 


V4  I K4  ' 

*aa  *ao 


oa 


oo 


and  performs  matrix  reduction 


t«i.J  • tf.HtJ  * [K*  GJT  . [g'Kk*  ][GJ 


111.  DPD  generates  flags  defining  members  of  various  displacement  sets  used  In  dynamic  analysis 
(USETD),  tables  relating  Internal  and  external  grid  point  numbers.  Including  extra  points 
Introduced  for  dynamic  analysis,  and  prepares  Transfer  Function  Pool  and  Eigenvalue 
Extraction  Data, 


113.  Equivalence  [GQ]  to  [G^]  and  [Gm]  to  [G^]  If  no  extra  points  Introduced  for  dynamic  analysis. 


117.  BMG  aenerates  DMIG  card  Imaoes  describing  the  Interconnection  of  the  fluid  and  the 
structure. 

121.  Go  to  DMAP  No.  124  If  no  fluid  structure  Interface  Is  defined. 

122.  MTRXIN  generates  fluid  boundary  matrices  [Ap  end  If  a fluid  stn/cture  Interface 

Is  defined.  The  matrix  [Kb  Is  generated  only  for  a nonzero  gravity  In  the  fluid. 

127.  Go  to  next  DMAP  Instruction  If  cold  start  or  modified  restart.  LBL13  will  be  altered  by 
the  Executive  System  to  the  proper  location  Inside  the  loop  for  unmodified  starts  within 
the  loop. 

128.  Beginning  of  loop  for  additional  sets  of  direct  Input  matrices. 

130.  CASE  extracts  user  requests  from  CASECC  for  current  loop. 

133.  MTRXIN  selects  the  direct  Input  matrices  for  the  current  loop.  [K^],  [M^]  and  [Bpp]. 

137.  Equivalence  [Mj|jJj  to  [M*  ] If  no  [A.  f J. 

138.  ADDS  adds  and  [Kpp]  and  subtracts  [Afc  from  them  to  form  [K^]. 

139.  Go  to  DMAP  No.  142  If  no  [Afc  f„]. 

140.  Transpose  [A^  f{]  to  obtain  [A^  ffJT. 
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141.  *D0  assembles  Input  matrix  [M^3  ■ REACT  [A^  fl]T  ♦ [Mpp3- 

147,  Equivalence  [M^p]  to  [«dd3.  £sJp3  t0  CbL]  in6  tKw]  t0  [Kdd3  1f  no  constraints  applied, 

[M.#]  to  [M^]  If  no  direct  Input  miss  Mitrlces  and  no  extra  points,  and  [B#i]  to  [B^] 

If  no  direct  Input  damping  matrices  and  no  extra  points. 

14*.  Go  to  OMAP  No.  151  If  only  extra  points  defined. 

150.  GKAD  assembles  stiffness,  mass,  and  damping  matrices  for  use  In  Direct  Complex  Eigenvalue 
Analysis  < * * 

[K^]  ■ (1  ♦ 19 >£^3  - [Kjd]  ♦ 1[Kjd], 

CMdd]  • tMjd3  ♦ [Hjd3  and 

£8*3  • [Bjd3  ♦ [Bd2d3. 

Direct  Input  matrices  may  be  complex. 

152.  Equivalence  [Kjd3  to  [Kdd3  If  all  stiffness  Is  Direct  Matrix  Input,  [M^]  to  [Mdd3  If  all 
mass  Is  Direct  Matrix  Input  and  [6^3  to  [B^]  If  all  damping  Is  Direct  Matrix  Input. 

154.  Go  to  OMAP  No.  183  and  print  error  message  If  no  Eigenvalue  Extraction  Data. 

155.  CEAD  extracts  complex  eigenvalues  from  the  equation 

CV2  ♦ Bddp  + lcdd]{ud)  * 0 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

(1)  Unit  magnitude  of  selected  coordinate 

(2)  Unit  magnitude  of  largest  component. 

158.  0FP  formats  the  sun»nary  of  complex  eigenvalues  (CLAMA)  and  summary  of  eigenvalue  extraction 
Information  (0CEIGS)  prepared  by  CEAD  and  places  them  on  the  system  output  file  for  printing. 

160.  Go  to  DMAP  No.  176  If  no  eigenvalues  found. 

161.  VDR  prepares  eigenvectors  for  output,  using  only  the  Independent  degrees  of  freedom. 

163.  Go  to  DMAP  No.  166  if  no  output  request  for  the  Independent  degrees  of  freedom. 

164.  0FP  formats  the  eigenvectors  for  Independent  degrees  of  freedom  prepared  by  VDR  and  places 
them  on  the  system  output  file  for  printing. 

167.  Go  to  DMAP  No.  176  If  no  output  request  Involving  dependent  degrees  of  freedom  or  forces 
and  stresses. 

168.  Equivalence  4d)  to  {$p}  If  no  constraints  applied. 

169.  Go  to  DMAP  No.  171  if  no  constraints  applied. 
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173. 

174. 

177. 

178. 

179. 

180. 
182. 

184. 

186. 


SDR1  recovers  dependent  components  of  eigenvectors 


K:) 


= + <ce)  . 


ly  + 4>e 


= (4>n  + <l>e>  . 


<V  ■ • 


i + A 


- v 


and  recovers  single-point  forces  of  constraint 

{qsJ  = tKfs](0f}  . 


SDR2  calculates  element  forces  (0EFC1)  and  stresses  (flESCl ) and  prepares  eigenvectors  (OCPHIP) 
and  single-point  forces  of  constraint  (0QPC1 ) for  output. 

0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 

Go  to  DMAP  No.  187  if  no  additional  sets  of  direct  Input  matrices  need  to  be  processed. 

Go  to  DMAP  No.  128  if  additional  sets  of  direct  input  matrices  need  to  be  processed. 

Go  to  DMAP  No.  181  and  print  error  message  If  more  than  100  loops. 

Go  to  DMAP  No.  187  and  make  normal  exit. 

DIRECT  COMPLEX  EIGENVALUE  ANALYSIS  ERR0R  MESSAGE  N0.  2 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100 
L00PS. 

DIRECT  COMPLEX  EIGENVALUE  ANALYSIS  ERR0R  MESSAGE  N0.  1 - EIGENVALUE  EXTRACTION  DATA 
REQUIRED  F0R  COMPLEX  EIGENVALUE  ANALYSIS. 

DIRECT  COMPLEX  EIGENVALUE  ANALYSIS  ERROR  MESSAGE  NO-  3 - MASS  MATRIX  REQUIRED  F0R  WEIGHT 
AND  BALANCE  CALCULATIONS. 
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3.8.3  Automatic  Output  far  Direct  Complex  Eigenvalue  Analysis 

Each  complex  eigenvalue  Is  Identified  with  a root  number  determined  by  sorting  the  complex 
eigenvalues  according  to  the  magnitude  of  the  Imaginary  part,  with  positive  values  considered 
as  a group  ahead  of  all  negative  values.  The  following  summary  of  the  complex  eigenvalues 
extracted  Is  automatically  printed  for  each  set  of  direct  Input  matrices: 

1.  Root  Number 

2.  Extraction  Order 

3.  Real  and  Imaginary  Parts  of  the  Eigenvalue 

4.  The  coefficients  fj  (frequency)  and  g^  (damping  coefficient)  In  the  following  representa- 
tion of  the  eigenvalue 

pj  = 2ltfj(1  - 7 9j} 

The  following  sunmary  of  the  eigenvalue  analysis  performed  using  the  Determinant  method  is 
automatically  printed  for  each  set  of  direct  Input  matrices: 

. 1.  Number  of  eigenvalues  extracted 

2.  Number  of  passes  through  starting  points. 

3.  Number  of  criteria  changes. 

4.  Number  of  starting  point  moves. 

5.  Number  of  triangular  decompositions. 

6.  Number  of  failures  to  Iterate  to  a root. 

7.  Number  of  predictions  outside  region. 

8.  Reason  for  termination: 

(1)  The  number  of  roots  desired  have  been  found. 

(2)  All  predictions  for  eigenvalues  are  outside  the  regions  specified. 

(3)  Insufficient  time  to  find  another  root. 

(4)  Matrix  Is  singular  at  first  three  starting  points. 

9.  Swept  determinant  functions  for  each  starting  point. 
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The  following  summary  of  the  eigenvalue  analysis  performed,  using  the  Inverse  Power  method, 

Is  automatically  printed  for  each  region  specified: 

1.  Number  of  eigenvalues  extracted. 

2.  Number  of  starting  points  used. 

3.  Number  of  starting  point  moves. 

4.  Number  of  triangular  decompositions. 

5.  Number  of  vector  Iterations. 

6.  Reason  for  termination. 

(1)  Two  consecutive  singularities  encountered  while  performing  triangular  decomposition. 

(2)  Four  starting  point  moves  while  tracking  a single  root. 

(3)  All  eigenvalues  found  In  the  region  specified. 

(4)  Three  times  the  number  of  roots  estimated  in  the  region  have  been  extracted. 

(5)  All  eigenvalues  that  exist  in  the  problem  have  been  found. 

(6)  The  number  of  roots  desired  have  been  found. 

(7)  One  or  more  eigenvalues  have  been  found  outside  the  region  specified. 

(8)  Insufficient  time  to  find  another  root. 

(9)  Unable  to  converge. 

The  following  summary  of  the  eigenvalue  analysis  performed,  using  the  complex  Tridiagonal  Re- 
duction (PEER)  method,  is  automatically  printed: 

1.  Number  of  eigenvalues  extracted. 

2.  Number  of  starting  points  used. 

This  corresponds  to  the  total  number  of  random  starting  and  restart  vectors  used  by  the 
complex  FEER  process  for  all  neighborhoods. 

3.  Number  of  starting  point  moves. 

Not  used  In  FEER  (set  equal  to  zero). 

4.  Number  of  triangular  decompositions. 

Always  equal  to  the  number  of  points  of  Interest  (neighborhoods)  in  the  complex  plane 
processed  by  FEER,  since  ordinarily  only  one  triangular  decomposition  is  required  by  FEER 
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for  each  point  of  Interest,  unless  the  dynamic  matrix  Is  singular  at  a given  point  of 
Interest,  In  which  case  an  additional  decomposition  Is  required  (obtained  by  moving  the 
point  of  Interest  slightly). 

5.  Total  number  of  vector  Iterations. 

The  total  number  of  reorthogona llzatlons  of  all  the  trial  vectors  employed. 

6.  Reason  for  termination. 

(0)  AH,  or  more  solutions  than  the  number  requested  by  the  user,  have  been  determined 
(normal  termination). 

(1)  All  neighborhoods  have  been  processed,  but  FEER  has  not  obtained  the  desired  number 
of  roots  In  each  neighborhood,  possibly  because  they  have  already  been  found  In  other 
neighborhoods. 

(2)  Abnormal  termination  - either  no  roots  found  or  none  pass  the  FEER  error  test. 

3.8.4  Case  Control  Deck  and  Parameters  for  Direct  Complex  Eigenvalue  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selections  for  Direct  Complex 
Eigenvalue  Analysis. 

1.  At  least  one  subcase  must  be  defined  for  each  unique  set  of  direct  input  matrices  (K2PP, 
M2PP,  82PP). 

2.  Multiple  subcases  for  each  set  of  direct  input  matrices  are  used  only  to  control  output 
requests.  A single  subcase  for  each  set  of  direct  input  matrices  is  sufficient  if  the 
same  output  is  desired  for  all  modes.  If  consecutive  multiple  subcases  are  present  for 
a single  set  of  direct  input  matrices,  the  output  requests  will  be  honored  in  succession 
for  increasing  mode  numbers.  MODES  may  be  used  to  repeat  subcases  in  order  to  make  the 
same  output  request  for  several  consecutive  modes. 

3.  CMETH0D  must  be  used  to  select  an  El GC  card  from  the  Bulk  Data  Deck  for  each  set  of 
direct  input  matrices. 

4.  On  restart  following  an  unscheduled  exit  due  to  Insufficient  time,  the  subcase  structure 
must  be  changed  to  reflect  the  sets  of  direct  input  matrices  that  were  completed,  and 
either  CMFTH0D  must  be  changed  to  select  an  EIGC  card  that  reflects  any  complex  eigen- 
values found  in  the  previous  execi'^on  or  EIGP  cards  must  be  used  to  insert  poles  for 
previously  found  eigenvalues.  Otherwise,  the  previn"sly  found  eigenvalues  will  be 
extracted  again. 
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5.  Constraints  must  be  defined  above  the  subcase  level. 

The  following  printed  output,  sorted  by  complex  eigenvalue  root  number  (S0RT1),  may  be 
requested  for  any  complex  eigenvalue  extracted,  as  either  real  and  Imaginary  parts  or  magnitude 
and  phase  angle  (0°  - 360°  lead): 

1.  The  eigenvector  for  a list  of  PHYSICAL  points  (grid  points  and  extra  scalar  points  Intro- 
duced for  dynamic  analysis)  or  S0LUTI0N  points  (points  used  In  formulation  of  the  general 
K system). 

2.  Nonzero  components  of  the  single-point  forces  of  constraint  for  a list  of  PHYSICAL  points. 

3.  Stresses  and  forces  in  selected  elements. 

In  addition  an  undeformed  plot  of  the  structural  model  may  be  requested. 

The  following  parameters  are  used  in  Direct  Complex  Eigenvalue  Analysis: 

1.  GRQPNT  - optional  - a positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  ignored. 

2.  WTMASS  - optional  - the  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  in  EMA.  Not  recommended  for  use  in 
hydroelastic  problems. 

3.  G - optional  - the  real  value  of  this  parameter  is  used  as  a uniform  structural  damping 
coefficient  in  the  direct  formulation  of  dynamics  problems.  Not  recommended  for  use  in 
hydroelastic  problems. 

4 . C0UPMASS  - CPBAR,  CPR0D,  CPQUAD1 , CPQUAD2,  CPTRIA1 , CPTRIA2,  CPTUBE,  CPQDPLT,  CPTRPLT, 
CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness. 
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3.9  DIRECT  FREQUENCY  ANO  RANDOM  RESPONSE 

3.9.1  DMAP  Sequence  for  Direct  Frequency _and  Random  Res E>ons_e 

RIGID  FORMAT  OMAR  LISTING 
SCRIES  0 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  8 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


OPTIONS  IN  EFFECT!  60  ERR-2  NOLIST  NODECK  NOREF  NOOSCAR 

1 BEGIN  NO. 8 OIRECT  FREQUENCY  RESPONSE  ANALYSIS  - SERIES  0 8 
KGGX«TAPE/  KGG'TAPE/  GOD-SAVE/  GMD-SAVE  8 

GEOH 1, GE0M2, /GPl.EOEXIN, SPOT, CSTH.BG PD T,SIL/V,N,LUSET/  V,N, 
NOGPDT  8 


A SAVE 
9 PURGE 

6 CHKPNT 


1 A 
19 
16 
17 


SAVE 
PRTHSG 
P ARAM 
PARAM 


LUSET, NOGPDT  S 

USET.GH,G0,KAA,8AA,HAA»KAAA,KFS,PSF,QPC»EST,ECT,PLTSETX,PLTPAR» 
GPSETS, El  SETS /NOGPDT  I 

GPL,EOEXIN,GPDT,CSTM,BGPDT,SIL,USET,GM,GO,KAA,BAA,MAA,KAAA, 
KFS.PSF.OPC.EST.ECT.PLTSETX.PLTPAR, GPSETS, ELSETS  8 

LBL9, NOGPDT  8 

GE0M2.E0EXIN/ECT  8 

ECT  8 

PCOB//C.N, PRES/C, N»/C,N,/C»N,/V,N,N0PCD8  8 
PLTSETX, PLTPAR, GPSETS, EL SETS/NOPCDB  8 
Pl.NOPCDB  8 


PCOB,EOEXIN,ECT/PLTSETX, PLTPAR, GPSETS, ELSETS/V.N.NSIL/ 
JUNPPlOTa-1  8 

NSIL, JUMPPLOT  8 

PLTSETX//  8 

//C»N,HPY/V,N,PlTFlG/C,N,l/C,N,l  8 
//C,N,HPY/V,N,PFILE/C,N, 0/C,N,0  8 


V,N» 


IB  COND  PI, JUMPPLOT  8 

19  C?LOT~^)  PLTPAR, GPSETS, El  SETS, C ASECC. BGPDT.EQEXIN.SIL,, ECT, ,/PLOTXX/V.N, 

NSIL/V.N, LUSET /V,N, JUMPPLOT /V»N,PLTFL6/V,N»PFIIE  8 

20  SAVE  PFILE  8 

21  PRTMSG  PL0TX1//8 

22  LABEL  PI  8 
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*1410  FORMAT  ONAP  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  • 

LEVEL  2*0  MASTRAM  DMA*  COMPILER  - SOURCE  LISTING 


25  CHKPNT  PLTPAR# 6P SETS* El SETS  S 

24  CjPl  ^ GE0M3#  f QEX I N»GE0M2/*  6PTT /V*  N# NQGR AV  $ 

29  CHKPNT  GPTT  S 

26  CjAl  '^)  ECT»EPT#BGPOT#SIL# CPTT#CSTM/EST»GEI»GPECT# /V*N* IUSET/  V#N, 

N0SIMP»“1/C  *N» l/V»  N»NQGENl«-l/V»N* GEN EL  i 

27  SAVE  NOSlNP,NOGtNl*GENEl  * 

20  PURGE  K4GC*GPST* OGPST#  MGG*BG6*  K4NN*K4FF*K4AA*  HNN*  MFFtMAA*  8NN»6FF*RAA* 

KGGX/MOSIMP/QGPST/GENEl  % 

29  CHKPNT  EST*GPECT»GEI*K4G6*GPST* M6G*6GG»  KGCX*OGPST*  K4NN»K4FF»K4AA» 

HNN# HFF#  HAAsBNN# BFF*B AA  « 

SO  COHO  IBlliNOSIHP  % 

31  PARAN  //C*N* ADD /V*N* NOKGGX/C*N* 1/C*N#Q  J 

32  PARAM  //C*N*ADD/V*N*N0HCG/C»N»1/C*N«0  > 

33  PARAM  //C#N* ADD/V#N#N0BGG»-1/C#N» 1/C* N*0  S 

34  PARAM  //C»N#ADD/V#N# NGK4GG/C#N# 1/C»N#0  S 

35  CjMG  EST»CSTM#MPT*DIT»GEOM2,/KELM#KOICT*M£IH»MDICT»BELM#BOICT/  V* 

N#N0K6GX/V*  N*NOHGG/V*  N»N0BGG/V*N#N0K4GG/C*N* 7C*Y»COUPNA5S/C»Y* 
CPBAR/C* Y#CPR00/C*r»CP0UADl/C*r*CP0UAD2/C*r»CPTRIAl/C*r, 
CPTRIA2/C* Y»CPTUBE/C* V*CP0DPLT/C» Y»CPTRPlT/C»Y*CPT*BSC  * 

36  SAVE  N0K6GX*  NOMGG*NOBGG* N0K4GG  S 

37  CHKPNT  KELH»KDICT#HElH#HOICT#B£lH»BDICT  * 


36  CONO 


LBLKGGX#NOKGGX  t 


39  Ceh*  GPECT»K0ICT»KELPPKGGX»GPST  t 


40  CHKPNT  KGGX* GPST  S 


41  LABEL 


LBLKGGX  i 


42  COND  L0LH6G*  NOMCG  I 

43  <£"*  fiPECT* mdict#melm/mgg» /C*  N»«l/C#  Y»  WTMASS"1#0  * 

44  CHKPNT  MGG  6 


45  LABEL  LBLMG6  5 
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RIGID  FORMAT  OMAF  LISTENS 

series  o 

OISFL ACI MINT  APPROACH*  RI6ID  FORMAT  • 

LEVEL  2*0  NASTRAN  OMAP  COMPUIR  - SOURCI  LISTINS 


46 

COND 

LBLBSS* N0B66  * 

4? 

<3«D 

SPECT* SO ICT* BEL M/166*  B 

48 

CHKPNT 

B66  B 

49 

LABEL 

LBLBSS  B 

SO 

COND 

LBLK46G»N0K466  B 

SI 

CgMA 

6PECT»KDICT*KELM/K466*/V»N#N0K466  B 

52 

CHKPNT 

K4SG  S 

S3 

LABEL 

LBLK46S  B 

54 

PURGE 

NNN* HPF* HAA /N0MG6  B 

55 

PURSE 

BNN# BFFt BAA/NOB 66  B 

56 

CHKPNT 

M66»MNN,MFF,MAA»BS6»BNN, BFFfBAA  B 

5T 

COND 

LBL1* 6R0PNT  B 

58 

CONO 

ERR0R4* NONGG  S 

59 

C«wiD 

B6P0T*CSTM*  EOEXIN#  N6S/0CPWG/V#  Y»CR0PNT»-1/C# Y» WTMASS  B 

60 

OFP 

0GPN6*****//  B 

61 

LABEL 

LBll  B 

62 

EOUIV 

KGGXfKGG/NOGENl  B 

63 

CHKPNT 

K66  B 

64 

CONO 

LBLllfNOGENL  B 

65 

GE I»KGGX/KGG/V*  N#LUSET/V»N#N06€Nl/V#N»N0SIMP  B 

K66  B 
mill  * 

//CfN#MPY/V»N,NSKIP/C*N,0/C#N,0  B 

CAS ICC*  6E0M4*  EQIXXN* SPOT* B6PDT»CSTM/R6»» USET* ASET/  V#N.LUSET/ 
V»M»NPCFl/V»N»HPCF2/V»N*  SINGLE /V»N* OMIT/ V#N* RE ACT/ V*N»NSK IP /V* 
N,REPEAT/V»N,N0SET/V»N,N0l/V»N,N0A/C»Y#$U6tD  i 


TO  SAVE 


NPCFl»S!NGLE*0niT*N0$ET»»EACT»HPCF2*NSKIP,R|PEAT»N0L»N0A  B 
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RIGID  FORMAT  OMAR  LISTING 
SItIfS  0 

DISPLACEMENT  APPROACH*  RIGIO  FORMAT  • 


LCVIL  2.0  NASTRAN  DM AP  COMPILER  - SOURCE  LISTING 


n 

PURGE 

GM»6MD/MPCF 1/60* GOD /OMIT /KFS»P$F» OPC /SINGLE  8 

72 

CHKPNT 

GN,GMD*RG#GO,GOD»KFS»PSF#OPC#USET  s 

7S 

COND 

Ltl6»GENEL  8 

n 

COND 

LBL6»N0SIMP  8 

75 

cfZIO 

GPL»GPST*USET*SIL/06PST/V,N,N0GPST  % 

76 

SAVE 

NOGPST  « 

77 

COND 

LBl6»N0GP$T  * 

71 

OFP 

OGPST>»  *»» //  S 

79 

LABEL 

LBL6  8 

ao 

EOUIV 

K66»KNN/MPCF1/MG6* MNN/MPCFl / BG6» BNN/MPCF1/K6GG* K6NN/MPCF1  8 

81 

CHKPNT 

KNN»NNN,BNN»K6NN  8 

82 

COND 

18L2» MPCFl  t 

83 

USET»RG/GM  8 

86 

CHKPNT 

GM  S 

8} 

CjjcTP^ 

USET#  6M#K6G#  MGG# BGG»K6GG/KNN»HNN»  BNN*K6NN  8 

86 

CHKPNT 

KNN* KNN» 8NN/K6NN  8 

87 

LABEL 

LBL!  8 

88 

EOUIV 

KNN»KFF /S INGLE /MNN* MFF/S INGLE /BNN»BFF/S I NGl£/K6NN»K6FF /SINGLE  8 

89 

CHKPNT 

KFF»NFF#BFF»K6FF  8 

90 

COND 

IBL3»SINGLE  8 

9i  rsciO 

USET»KNN,MNNf 8NN#K4NN/KFF,KFS»»HFF,BFF»K6FF  8 

92 

CHKPNT 

KFS,KFF»HFF#BFF*K6FF  8 

93 

LASH 

L8L3  8 

96 

EOUIV 

KFF#K*A/OMIT  8 

95 

EOUIV 

MFF#MAA/OMIT  8 

96 

EOUIV 

8FF»8*A/0Hf 1 8 
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RIGID  FORMAT  ONAP  LISTING 
SERIES  Q 

DISPLACEMENT  APPROACH*  RIGIO  FORMAT  « 

LEVEL  2*0  NASTRAN  DHAP  COMPILER  - SOURCE  LISTING 


115  SAVE 


K*FF,KAAA/ONIT  » 

K AA*  MAA*  0 A A*K4A A t 
LBLSfOMIT  » 

USET»KFF*»# /GO*KAA*KOO*LOO*****  $ 

GOiKAA  * 

L8LM»N0MGG  $ 

US1T»G0*MFF/MAA  » 

HAA  i 
LBLH  ( 

LBLB* N0B66  S 
USET»GO»  BFF /BAA  S 
BAA  S 
LBLB  < 

LBL5*  N0K4GG  S 
USET»G0*K*FF/K4AA  t 
KAAA  S 
LBL5  * 

DYNAMICS* GPL* SI L»USET/GPID»SIID»USETD*TFPOOL.OLT»PSOL»FRI»,*, 
EOOYN/V*N*LUSET/V*N*LUSETD/V*N*NOTFL /v*  n*nodlt/v*n*  nopsol /v*n* 

nofrl/v»n*ncnlft/v»n»notrl/v*n*noeed/c*n#/v»n,noue  * 

l USE TO*  N0UE*N00LT*  NOFRL*  NOPSDL  % 


121  SAVE 


GO*  GOD/NOUE /GH*  GMD /NOUE  $ 

USETD»EODYN*TFPOOL*  DLT»FRl*60D*GMD*SILD*  PSDL*  GPLD  * 
//C*N*AD0/V*N*NEVER/C*N*1/C*N*0  1 
//c*n,mpy/v*n,repeatf/c»n,-i/c*n,i  S 
matpool»bgpdt»eoexin,csth/bdpool/v*n*nokbfl/v*n,noabfl/  v*n* 

MF ACT  * 

MFACT*NOKBFL*NOABFL  t 
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RIGID  FORMATS 


RIGID  FORMAT  OMAR  LISTING 
SER1IS  0 

OISRLACIMINT  ARRROACM,  RIGID  FORMAT  « 

LEVEL  1,0  NASTRAN  DMAF  COMRILCR  • SOURCI  LISTING 


122 

FAR  AM 

129 

FORGE 

124 

COMO 

12ft 

(jfixiMj) 

126 

SAVE 

127 

LABEL 

12B 

CHKFNT 

129 

FAR  AM 

130 

JUMR 

131 

LABEL 

132 

PURGE 

139 

Cgase 

134 

SAVE 

139 

CHKFNT 

136 

Cmtrxin) 

137 

SAVE 

130 

PAR  AM 

139 

FAR  AM 

140 

EOUIV 

141 

AD05 

142 

COMO 

143 

TRM4R 

144 

AOO 

149 

LABEL 

//C»N*ANO/V#N»NOFL/V»N»NOAIFL/V»N*NOKIFL  G 
KGFL/MOKIFLF  ABFL/MOAIFL  • 

LBLFL9#NOFL  » 

» GOFOOL»f QDYN## /AIFLrKIFL* /V»N»LUSETD/V»N»NOABRl/V*N»MOK8FL/C 
N.O  % 

NOASFL'NOKBFL  • 

L8LFL3  » 

AGFLfKBFl  t 

F/C#M#HRY/V#N,CARON0/C»N#O/C#N,O  » 

11113  i 
LGL13  * 

OUDVC1# OUOVC2# *YRLTFA#ORRCl»OORCl#OURVCl»0€SCl»OEFCl#ORRCI» 
OQRC2»OUFVC2»OESC2*OEFC2»XYFlTF»R$OF» AUTO»XYRLTR»  K{RR»M2RR 

G2RB#K20D»M200#B20D/NEV*A  S 

CASECC»RSDL/CASEXX/C*N»FREO/V»N»REREATF/V»N,NOLOOR  » 
REREATFfMOLOOR  I 
CASEXX  I 

CASEXX,MATROOL#iOOYN»#TFROOL/X20FF,M20RF#G2RR/V#M#LUSETO/V#M, 
N0K20FF /V»Nf NOH2DRR/V*N« NOB ERR  S 

NOK20RR#MOM2DRR#MOB2RR  * 

//C»N#ANP/V#N#MOH2PR/V»N,NOA8FL/V#N,NON20RR  ( 
//C#N*ANO/V»N,NOK2RR/V#N,NOfL  /V»M*NOK20RP  A 

M2DRR»M2FR/N0A8FL  A 

ABRL,KBFl,K20RR»»/K2RP/C# N» <-1.0#0t01  A 

iblfle^moabfl  * 

ABFL/ABFLT  « 

ABFIT#M2PRR/H2RR/V#N»MFACT  A 
LBLF12  A 


<! 


Top  of  DMAP  loop 


) 
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DIRECT  FREQUENCY  AND  RANDOM  RESPONSE 

•1610  FORMAT  ONAP  LISTING 
SfRICS  0 

OISPLACINCNT  APPROACH*  RI6I0  FORMAT  I 

LtVIL  2.0  NASTRAN  ONAP  CONPILIR  - SOURCI  LISTING 


146 

PAR  AM 

147 

PAR  AN 

140 

PARAN 

149 

PURGE 

150 

EOUIV 

151 

CHKPNT 

152 

CONO 

155 

CgkaT: 

ISA 

155 

156 

157 
150 
150 


160  EOUIV 

161  CHKPNT 
i6i  Cyo«  ^) 


/ / C * N» AND / V*N*  ROIOA /V*N*  NOUI/V*  N*  N002PP  0 
//C»N*AN0/V*N*K0IK{/V»N*N06KNL/V*N»N0SINP  0 
//C*N*ANO/V(N*NOIHA/V*N*NOUI/V»N*NON2PP  t 
K2DO/NOK2PP/H20D/N0H2PP/I2DD/N002PP  0 

N2PP*N200/N0A/»2PP*02OO/N0A/K2PP*K200/NOA/NAA»N00/NOlNA/IAA* 
•OO/BOCIA  » 

K2PP»N2PP*02PP*F200»N200»0200* BOD* NOD  0 
LBL10»NO6POT  0 

USETO»6N*60»KAA»OAA»NAA*K6AA»K2PP*N2PP*I2PP/KOO*000*NOO»6MD* 

GOD * K20D* N20D* 1200 /C»N»FR|QRfSP/C»N*OISP/C*N»DIRtCT/C»V* 6*0*0/ 
C»N»0*O/C»N*O*0/V*N»NOK2PP/V»N»NON2PP/V»N#N0R2PP/  V»N»HPCF1/ 
V* N*S INGLE /V*N» OMIT /V*N» N0UC/V»N»N0K466/V»N»N0B66/V«N»K0CK2/C» 
N*-l  0 

LIL1B  6 

B2DO*IOO/NOB66/  M200*N00/NOSIP*P/  K20D*KDD/«0EKI  0 
KOO*0DO*HOO*6NO*6OD  0 
ERR0R1* NOFRL  0 
ERR0R2* NOOLT  0 

CASEXX»USETO»DLT  *FRL*CMD»GOD»KDD* B00»HDD»»01T/U0VF»  PSP*PDF»  PPP/ 
C.N.01SP/C#H*0IPECT/V»N,LUSET0/V*H,HPCF1/V#N,S IN61E /V»H,nH|T/ 
V»N#KONCUP/V»H, PROSET  0 

PPP»POF/HOSET  6 

PSF*PPF»UOVF* PDF  0 

CASEXX* EOOYN*U$ETD»UDVF* PPF*XYCDI* /0U0VC1* /C»N»FRiQRES’/C*N# 


I 


16) 

16* 

165 

166 
167 


SAVE 

COND 

CONO 


CHKPNT 


OIRICT/V»N*NOSORT2/V#N*NOO/V»N*NOP/C»N*0  6 

NOO*NOP*NOSORT2  0 

LBL15*N00  0 

LBL15A*  N0S0RT2  0 

OUOVCl  0 

OUOVC1»**»*/OUOVC2****»  0 
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RIGID  FORMATS 


RIGID  FORMAT  OMAR  LISTING 
SCR1CS  0 

DISPLACING NT  APPROACH*  RIGID  FORMAT  • 

LIVCL  2*0  NASTRAN  DNAF  COMPILER  - SOURCE  LISTING 


169 

OFF 

169 

SAVE 

170 

CMNFNT 

171 

CXYTRAN) 

172 

SAVE 

17S 

CXYPL(lt> 

17A 

JUMP 

175 

LA9EL 

176 

OFP 

177 

SAVE 

17f 

LAPEL 

179 

COND 

190 

EQUIV 

111 

COND 

192 

CsoiT^) 

19) 

LABEL 

194 

CHKPNT 

195 

cgD 

196 

SAVE 

OUOVCZ»f»»»m»N,CAADNO  » 

CARONO  $ 

OUOVC2  9 

XYCDB*0UDVC2*** * /XYPLTPA/C»N*FACO/C*N»OSET/V*M#PPIL!/V»M» 
CARONO  S 

PFILE*C ARDNO  9 

XYPLTFA //  * 

LSU3  » 

LHASA  9 

DUD VC  1* * * * * //V»N«CARDNO  t 
CAAONO  t 
l»U5  » 

LRLU'NOP  t 
UDVF»UPVC/NOA  9 
LRLiHNOA  9 

USETO** UOVF>»*GOD»6HD*PSF»KPS*#/UPVC»»QPC/C»N* L/C* N* DYNAMICS  9 
L9L19  9 
UPVCtOFC  t 

CASEXX*CSTM*NPT*DIT*EQOYN*  $IL0****PPF*0PC«UPVC*E$T#  XYCO|*PPF/ 
0PPCl»0OPCL  #OUPVei#OESCl#Of FCl# /C#  N* FRCQRi$P/V* N*  N0S0RT2  9 

N0S0RT2  9 


1ST  COND 

116  Q°*S  2> 


Ilf 

190 

191 

192 


LBL17*NQS0RT2  • 

OPPCi»OOPCl»OUPVCl»Q£SCi»OIFCl*/OPPC2*OOPC2#OUPVC2.0fSC2» 
0IFC2*  9 

OPPC2»OOPC2tOUPVC2»OESC2*OEFC2  * 

0PPC2*00PC2*0UPVC2»0£fC2# 0ESC2* //V*N* CARONO  * 

CARONO  9 

XYCDB*0PPC2*00PC2*OUPVC2*0£SC2*0£FC2/XYPLTF/C*N*  FREO/C*N*P$ET/ 
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DIRECT  FREQUENCY  AND  RANDOM  RESPONSE 
RIGID  FORMAT  ONAP  (LISTING 

suns  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  • 

LEVEL  Z.O  NASTRAN  ONAP  COMPILER  - SOURCE  LISTING 


V*N*PFIlf./V#N»CAR9NC  % 


s*vt 

PHL£*C4*0N0  * 

i$4 

OvnoT) 

XYPITF//  * 

ns 

CONO 

LU16*N0PS01  » 

m 

Crahoo^ 

xrCD4*OIT*PSOL*OUPVC2*OPPC2*OOPC2*OESC2»OCPC2*CAStXX/P4DF 
V*  N#  NOR  ft  » 

197 

SAVE 

NORO  • 

19* 

CMXPNT 

PSCF*  AUTP  t 

199 

CONO 

LRL16*H0R0  I 

200 

(jtTRAft) 

XYCOB*PSDF»  AUTO*  ** /XYPLTR/C»N*RAND/C*N»PSET/V*N*  PPILf/  < 
CARONO  I 

SOI 

SAVE 

PPILEtC ARCNQ  * 

202 

Qtmot) 

kYPLT*//  1 

20S 

JUMP 

LGLlb  * 

204 

LAIEL 

LIL17  » 

20$ 

app 

OUPVC1*OPPC1*OQPC1*OCPC1*OE SC1*//V*N»CARONO  1 

206 

SAVE 

CARONO  1 

20? 

LAIEL 

LIL16  1 

20* 

CONO 

FINIS*REPCATP  * 

209 

*|PT 

LIL19*100  t , v 

( 0.44*.  m.M  MIIB  1 ***k  1 

210 

JUMP 

ERROR!  » V > 

211 

JUMP 

FINIS  i 

212 

LAIEL 

ERRORS  S 

211 

PRTPARN 

//C*N*-S/C*N*DIIFRRO  * 

214 

LAIEL 

ERRORS  * 

219 

PRTPARN 

//C»N*-2/C*N*0IRPRR0  * 

216 

144(1 

CRtati  % 

3.9-$  (12/33/77) 


RIGID  FORMATS 


*t I G 1 0 OIAP  LISTING 

st»ies  n 

Ol'PLACfPtNT  APPPOACH,  RIGID  FORMAT  8 

L " H 2*n  NASTRAN  OMAP  COMPILER  - SOURCE  LISTING 


21? 

PRTPARM 

//C»N,-1/C#N#0IPFRRD  S 

218 

LABEL 

ERR0R4  t 

219 

PRTPARH 

//C»N#-4/C#N,0IRFRR0  * 

220 

LABEL 

FINIS  8 

221 

END 

S 
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DIRECT  FREQUENCY  AND  RANDOM  RESPONSE 


3.9.2  Description  of  WAP  Operations  for  Direct  Frequency  and  Random  Response 

3.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  to  relate  Internal  to  external  grid  point  numbers. 

7.  Go  to  DMAP  No.  113  If  only  Direct  Matrix  Input. 

8.  GP2  generates  Element  Connection  Table  with  Internal  Indices. 

12.  Go  to  OMAP  No.  22  If  no  plot  output  Is  requested. 

13.  PLTSET  transforms  user  Input  Into  a form  used  to  drive  structure  plotter. 

15.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

18.  Go  to  DMAP  No.  22  If  no  undeformed  structure  plots  ai  requested. 

19.  PL0T  generates  all  requested  undeformed  structure  plots. 

21.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

24.  GP3  generates  Grid  Point  Temperature  Table. 

26.  TA1  generates  element  tables  for  use  In  matrix  assembly  and  stress  recovery. 

30.  Go  to  DMAP  No.  61  If  there  are  no  structural  elements. 

3b.  EMG  generates  structural  element  stiffness,  mass,  and  damping  matrix  tables  and  dictionaries 
for  later  assembly. 

38.  Go  to  DMAP  No.  41  if  no  stiffness  matrix  Is  to  be  assembled. 

39.  EMA  assembles  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

42.  Go  to  DMAP  No.  45  if  no  mass  matrix  Is  to  be  assembled. 

43.  EMA  assembles  mass  matrix  [M  ]. 

46.  Go  to  DMAP  No.  49  If  no  viscous  damping  matrix  Is  to  be  assembled. 

47.  EMA  assembles  viscous  damping  matrix  [Bgg]. 

50.  Go  co  DMAP  No.  53  If  no  structural  damping  ma*:1x  Is  to  be  assembled. 

51.  EMA  assembles  structural  damping  matrix  [Kgg]. 

57.  Go  to  DMAP  No.  61  it  no  weight  and  balance  is  requested. 

58.  Go  to  DMAP  No.  218  and  print  error  message  If  no  mass  matrix  exists. 

59.  GPWG  generates  weight  and  balance  Information. 

60.  0FP  formats  weight  and  balance  Information  prepared  by  GPWG  and  places  it  on  the  system 
output  file  for  printing. 

62.  Equivalence  [K*g]  to  [Kgg]  if  no  general  elements. 

64.  Go  to  DMAP  No.  67  if  no  general  elements. 

65.  SMA3  adds  general  elements  to  [Kgg]  to  obtain  stiffness  matrix  [Kgg]. 
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RIGID  FORMATS 


69. 


73. 


74. 


75. 

77. 


78. 


80. 


82. 


83. 


85. 


88. 


90. 


GP4  generates  flags  defining  members  of  various  displacement,  sets  (USET)  and  forms  multi- 
point constraint  equations  [Rg]{ugl  * 0. 

Go  to  OMAP  No.  7 if  general  elements  present. 

Go  to  DMAP  No.  79  if  no  structural  elements. 

GPSP  determines  if  possible  grid  point  singularities  remain. 

Go  to  DMAP  No.  79  if  no  grid  point  singularities  exist. 

0FP  formats  the  table  of  possible  grid  point  singularities  prepared  by  GPSP  and  places  it  on 
the  system  output  file  for  printing. 

Equivalence  [Kgg]  to  [Knn],  [Hgg]  to  [Mnp],  [Bgg]  to  [8^]  and  [K*g]  to  [K^]  if  no  multi- 
point constraints. 

Go  to  DMAP  No.  87  if  MCE!  and  MCE2  have  already  been  executed  for  current  set  of  multi- 
point constraints. 


MCE1  partitions  multipoint  constraint  equations  [R  ] = [Rffl  J Rp]  and  solves  for  multipoint 

constraint  transformation  matrix  [G  ] = -[Rm]_1[R  1. 

L L nn  L n 

MCE 2 partitions  stiffness,  mass  and  damping  matrices 


[K]  = 

\n  1 

-I 

, [M  ] = 

M I M 
nn  nm 

| 

99 

K 

mn 

I Knm 

99 

^nm  | ''mm 

- 

[8  ] -- 
gg 

B 1 B 
nn  . nm 

1 

B , B 

« tKa4s]  ■ 

V 1 r4 

'nn  . ‘nm 
-f-  x 
K i K 

mn 

| mm 

mil  | nt;i  _ 

and  performs  matrix  reductions 

T . 


'"«>  ' * tG>«!  * * I'vII'i IK.,)- 

[B„n]  ■ [«„„]  * kX,]  * 1 . 


nnJ 
■ j4 


[KIJ  = tK"]  + CGlJLC]  ♦ ' [g:icC„31gj. 


ffliri  ^ II  r 


T,nJ 


nr1-  mn 


mnJ 


Equivalence  [Knp]  to  [Kff],  [Mnp]  to  [Mff],  [Bnn]  to  [Bff]  and  [Kpp]  to  [Kjf]  if  no  single- 
point constraints. 


Go  to  DMAP  No.  93  if  no  single-point  constraints. 
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DIRECT  FREQUENCY  AND  RANDOM  RESPONSE 


91.  SCE1  partitions  out  single-point  constraints 


'«* ! s 

■ 

— 

Ksf  1 Kss 

' t"nn3  ■ 

L 

- 1 

= 

•,f  1 B»_ 

•na  ["1.3  • 

ff  ! fs 
T 1 T~ 

-Ksf  I Kss. 

94.  Equivalence  [Kff]  to  [Kaa]  if  .10  omitted  coordinates. 

95.  Equivalence  [Mff]  to  [Mfla]  if  no  omitted  coordinates. 

96.  Equivalence  [Bff]  to  [Baa]  if  no  omitted  coordinates. 

97.  Equivalence  [K*f]  to  [K^]  if  no  omitted  coordinates. 

99.  Go  to  DMAP  No.  113  If  no  omitted  coordinates. 

100.  SMP1  partitions  constrained  stiffness  matrix 


[Kff] 


Kaa  1 Kao 

j 

Koa  i Koo 


102. 

103. 


solves  for  transformation  matrix  [G  ] * -[K00]  ^[KQa] 
and  performs  matrix  reduction 

' I"..!  ♦ 

Go  to  OMAP  No.  105  if  no  mass  matrix. 

SMP2  partitions  constrained  mass  matrix 


[Mff]  - 


Maa  I Mao' 

- -4-  - 

Moa  I Moo 


and  performs  matrix  reduction 

[»!.]  • [".,3  * W * [".oVT  * [«i 

106.  Go  to  DMAP  No.  109  if  no  viscous  damping  matrix. 

1C7.  SMP2  partitions  constrained  viscous  damping  matrix 


[Bff]  " 


Baa  1 Bao 

1 

Boa  I Boo 


and  performs  matrix  reduction 


CBja]  « [B,J  + [BS0][G0]  ♦ [B.ftG0]T  + [Si 


aa 


ao^c 


ao  oJ 
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RIGID  FORMATS 


no. 

111. 


114. 


116. 

120. 

124. 

125. 


130. 


131. 

133. 

136. 

140. 

141 

142. 

143. 

144. 
150. 


152. 


Go  to  DMAP  No.  113  if  no  structural  damping  matrix. 
SMP2  partitions  constrained  structural  damping  matrix 

K4  I Kao 
aa  ao 

1 

K4  I K4 
. oa  oo„ 

and  performs  matrix  reduction 


[*;,)  • t*;a]  * c<0][g0i  * [<0g0)t  . tGT0H<„][G0] 

PPD  generates  flags  defining  members  of  various  displacement  sets  used  in  dynamic  analysis 
(USETD),  tables  relating  internal  and  external  grid  point  numoers,  including  extra  points 
Introduced  for  dynamic  analysis,  and  prepares  Transfer  Function  Pool,  Dynamics  Load  Table, 
Power  Spectral  Density  List  and  Frequency  Response  List. 

Equivalence  [GQ]  to  [Gp]  and  [Gm]  to  [G^]  if  no  extra  points  introduced  for  dynamic  analysis. 
BMG  generates  DMIG  card  images  describing  the  interconnection  of  the  fluid  and  the  structure. 
Go  to  DMAP  No.  127  if  no  fluid  structure  interface  Is  defined. 

MTRXIN  generates  fluid  boundary  matrices  [Ab  fji]  and  ft3  if  a fluid  structure  interface 
is  defined.  The  matrix  is  generated  only  for  a nonzero  gravity  in  the  fluid. 

Go  to  next  DMAP  instruction  if  cold  start  or  modified  restart.  LBL13  will  be  altered  by  the 
Executive  System  to  the  proper  location  inside  the  loop  for  unmodified  starts  within  the 
loop. 

Beginning  of  loop  for  additional  sets  of  direct  input  matrices. 

CASE  extracts  user  requests  from  CASECC  for  current  loop. 


a . nj  *) 

MTRXIN  selects  the  direct  input  matrices  for  the  current  loop,  [Mpp]  and  [Bpp]. 


Equivalence  [M^]  to  [M^]  if  no  [Aj^]. 

ADD5  adds  [Kb  and  [Kpd]  and  subtracts  [Ab  ^-£]  from  them  to  form  [Kpp], 

Go  to  DM«P  No.  145  if  no  [Ab  f{]. 

Transpose  L\  fj]  to  obtain  [Ab 

ADD  assembles  input  matrix  [Mpf)]  * MFACT  [Ab  + [Mpd], 

Equivalence  [M*  ] to  [M^],  [B^  ] to  and  [K^]  to  [K*,]  if  no  constraints  applied, 

[M  ] t0  tMdd^  n0  direct  input  mass  matriceS  ancl  n0  extra  P°’nts  and  CBaa3  to  [B^]  if 
no  direct  input  damping  matrices  and  no  extra  points. 


Go  to  DMAP  No.  154  if  only  extra  points  defined. 
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1S3.  GKAD  assembles  stiffness,  mass,  and  damping  matrices  for  use  In  Direct  Frequency  Response 

[Kdd]  - 0 ♦ 1g)[Kjd]  ♦ [>4,3  4 1[Kjd], 

tMdd3  - [*Jd]  ♦ [•£,]  «nd 

^ • ^ + tBdd]  • 

Direct  Input  matrices  may  be  complex. 

155.  Equivalence  [K^]  to  [K^]  If  all  stiffness  Is  Direct  Matrix  Input,  [M^]  to  [Mdd3  If  all 

2 

mass  is  Direct  Matrix  Input  and  [Bdd]  to  [Bdd]  If  all  damping  Is  Direct  Matrix  Input. 

157.  Go  to  DMAP  No.  216  and  print  error  message  if  no  Frequency  Response  list. 

158.  Go  to  DMAP  No.  214  and  print  error  message  if  no  Dynamics  load  Table. 

159.  FRRD  forms  the  dynamic  load  vectors  { P .>  and  solves  for  the  displacements  using  the  follow- 
ing equation 

f-Mdd“2  + iBdd“  + Kdd]{ud}  " {Pd}  • 

160.  Equivalence  {Pp}  to  {P^}  if  no  constraints  applied. 

162.  VDR  prepares  displacements,  sorted  by  frequency,  for  output  using  only  the  independent 
degrees  of  freedom. 

164.  Go  to  DMAP  No.  178  if  no  output  request  for  the  Independent  degrees  of  freedom. 

165.  Go  to  DMAP  No.  175  if  no  output  request  for  independent  displacements  sorted  by  point 

number. 

167.  SPR3  sorts  the  independent  displacements  by  point  number. 

168.  0FP  formats  the  requested  independent  displacements,  sorted  by  point  number,  prepared  by 
SDR3  and  places  them  on  the  system  output  file  for  printing. 

171.  XYTRAN  prepares  the  input  for  X-Y  plotting  of  the  independent  displacements  vs.  frequency. 

173.  XYPL0T  prepares  the  requested  X-Y  plots  of  the  independent  displacements  vs.  frequency. 

176.  0FP  formats  the  requested  Independent  displacements,  sorted  by  frequency,  prepared  by  VDR 
and  places  them  on  the  system  output  file  for  printing. 

179.  Go  to  DMAP  No.  207  if  no  output  request  Involving  dependent  degrees  of  freedom  or  forces 
and  stresses. 

180.  Equivalence  (ud)  to  {up > if  no  constraints  applied. 

181.  Go  to  DMAP  No.  183  if  no  constraints  applied. 
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182. 


185. 

187. 

188. 
190. 

192. 

194. 

195. 

196. 

199. 

200. 
202. 

203. 

205. 

208. 

209. 

210. 
211. 


SDR1  recovers  dependent  components  of  displacements 


V = tG>d} 


(uf  + ufi)  , 


‘uf  + ue, 


{u  + u } , 

1 n e ’ 


= [G>f  + ue} 


un  + ue 

< > • <up> 

um 


and  recovers  single-point  forces  of  constraint  {qs>  = -{Ps > + [kJ$]{u^}. 

S0R2  calculates  element  forces  (0EFC1 ) and  stresses  (0ESC1)  and  prepares  load  vectors  (0PPC1), 
displacement  vectors  (0UPVC1 ),  and  single-point  forces  of  constraint  (0QPC1 ) for  output 
sorted  by  frequency. 

Go  to  DMAP  No.  204  if  no  output  requests  sorted  by  point  number  or  element  number. 

SDR3  prepares  requested  output  sorted  by  point  number  or  element  number. 

0FP  formats  tables  prepared  by  SDR3,  sorted  by  point  number  or  element  number,  and  places 
them  on  the  system  output  file  for  printing. 

XYTRAN  prepares  the  input  for  requested  X-Y  plots. 

XYPL0T  prepares  the  requested  X-Y  plots  of  displacements,  forces,  stresses,  loads  or  single- 
point forces  of  constraint  vs.  frequency. 

Go  to  DMAP  No.  207  if  no  Power  Spectral  Density  List. 

RAND0M  calculates  power  spectral  density  functions  (PSDF)  and  autocorrelation  functions  (AUT0) 
using  the  previously  calculated  frequency  response. 

Go  to  DMAP  No.  207  if  no  RAND0M  calculations  requested. 


XYTRAN  prepares  the  input  for  requested  X-Y  plots  of  the  RAND0M  output. 

XYPL0T  prepares  the  requested  X-Y  plots  of  autocorrelation  functions  and  power  spectral 
density  functions. 

Go  to  DMAP  No.  207  if  no  frequency  response  output  requests  sorted  by  frequency. 

0FP  formats  frequency  response  output  requests  prepared  by  SDR2,  sorted  by  frequency,  and 
places  them  on  the  system  output  file  for  printing. 

Go  to  DMAP  No.  220  if  no  additional  sets  of  direct  input  matrices  need  to  be  processed. 

Go  to  DMAP  No.  131  if  additional  sets  of  direct  input  matrices  need  to  be  processed. 


Go  to  DMAP  No.  212  and  print  error  message  if  more  than  100  loops. 


Go  to  DMAP  No.  220  and  make  normal  exit. 
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213.  DIRECT  FREQUENCY  AND  RANDOM  RESPONSE  ERROR  MESSAGE  N0.  3 - ATTEMPT  T0  EXECUTE  MORE  THAN 
100  LOOPS. 

215.  DIRECT  FREQUENCY  AND  RANDOM  RESPONSE  ERROR  MESSAGE  N0.  2 - DYNAMIC  LOADS  TABLE  REQUIRED 
F0R  FREQUENCY  RESPONSE  CALCULATIONS. 

217.  DIRECT  FREQUENCY  AND  RANDOM  RESPONSE  ERROR  MESSAGE  N0.  1 - FREQUENCY  RESPONSE  LIST  REQUIRED 
FOR  FREQUENCY  RESPONSE  CALCULATIONS. 

219.  DIRECT  FREQUENCY  AND  RANDOM  RESPONSE  ERROR  MESSAGE  NO.  4 - MASS  MATRIX  REQUIRED  F0R  WEIGHT 
AND  BALANCE  CALCULATIONS. 
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m m*n  w v«fM  «*jqi  f 


3.9.3  Case  Control  Pack  and  Parameters  for  Direct  Frequency  and  Random  Response 

The  following  Items  relate  to  subcase  definition  and  data  selection  for  Direct  Frequency 
and  Random  Response: 

1.  At  least  one  subcase  must  be  defined  for  each  unique  set  of  direct  Input  matrices  (K2PP, 
M2PP,  B2PP)  or  frequencies. 

2.  Consecutive  subcases  for  each  set  of  direct  Input  matrices  or  frequencies  are  used 
to  define  the  loading  conditions  - one  subcase  for  each  dynamic  loading  condition. 

3.  Constraints  must  be  defined  above  the  subcase  level. 

4.  DL0AP  must  be  used  to  define  a frequency-dependent  loading  condition  for  each  subcase. 

5.  FREQUENCY  must  be  used  to  select  one,  and  only  one,  FREQ,  FREQ1 , or  FREQ2  card  from  the 
Bulk  Data  Deck  for  each  unique  set  of  direct  input  matrices. 

6.  On  restart  following  an  unscheduled  exit  due  to  insufficient  time,  the  subcase  structure 
must  be  changed  to  reflect  the  sets  of  direct  Input  matrices  that  were  completed,  and 
FREQUENCY'  must  be  changed  to  select  a FREQ,  FREQ1 , or  FREQ2  card  that  reflects  any 
frequencies  for  which  the  response  has  already  been  determined.  Otherwise  the  previous 
calculations  will  be  repeated. 

7.  ^FREQUENCY  may  be  used  above  the  subcase  level  or  within  each  subcase  to  select  a subset 
of  the  solution  frequencies  for  output  requests.  The  default  is  to  use  all  solution 
frequencies. 

3.  If  Random  Response  calculations  are  desired,  RAND0M  must  be  used  to  select  RANDPS  and 
RANDTi  cards  from  the  Bulk  Data  Deck.  Only  one  ^FREQUENCY  and  FREQUENCY  card  can 
be  used  for  each  set  of  direct  input  matrices. 

The  following  printed  output,  sorted  by  frequency  (S0RT1)  or  by  point  number  or  element 
number  (S0RT2),  is  available,  either  as  real  and  imaginary  parts  or  magnitude  and  phase  angle 
(0°  • 360°  lead),  for  the  list  of  frequencies  specified  by  ^FREQUENCY: 

1.  Displacements,  velocities,  and  accelerations  for  a list  of  PHYSICAL  points  (grid  points 
and  extra  scalar  points  introduced  for  dynamic  analysis)  or  S0LUTI0N  points  (points  used 
in  formulation  of  the  general  K system). 
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\ ,,  2.  Nonzero  components  of  the  applied  load  vector  and  single-point  forces  of  constraint  for 

a list  of  PHYSICAL  points. 

3.  Stresses  and  forces  In  selected  elements  (ALL  available  only  for  S0RT1). 

The  following  plotter  output  Is  available  for  Frequency  Response  calculations: 

1.  Undeformed  plot  of  the  structural  model. 

2.  x-Y  plot  of  any  component  of  displacement,  velocity,  or  acceleration  of  a PHYSICAL  point 
or  S0LUTI0N  point. 

?.  X-Y  plot  of  any  component  of  the  applied  load  vector  or  single-point  force  of  constraint. 
X-Y  j. ’-'t  of  any  stress  or  force  component  for  an  element. 

The  following  plotter  output  is  available  for  Random  Response  calculations: 

1.  X-Y  plot  of  the  power  spectral  density  versus  frequency  for  the  response  of  selected 
components  for  points  or  elements. 

2.  X-Y  plot  of  the  autocorrelation  versus  time  lag  for  the  response  of  selected  components 
for  points  or  elements. 

The  data  used  for  preparing  the  X-Y  plots  may  be  punched  or  printed  In  tabular  form  (see 
Section  4.3).  This  is  the  only  form  of  printed  output  that  is  available  for  Random  Response. 

Also,  a printed  summary  is  prepared  for  each  X-Y  plot  which  includes  the  maximum  and  minimum 
values  of  the  plotted  function. 

The  following  parameters  are  used  in  Frequency  Response  calculations: 

1.  GRDPNT  - optional  - a positive  integer  value  of  this  parameter  will  cause  the  Grid 
Point  Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  Information 
to  be  printed.  All  fluid  related  masses  are  Ignored. 

2.  WTKASS  - optional  - the  terms  of  the  structural  mass  matrix  are  multiplied  by  the 
real  value  of  this  parameter  when  they  are  generated  in  EMA.  Not  recommended  for 
use  in  hydroelastic  problems. 
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3.  G - optional  - the  real  value  of  this  parameter  Is  used  as  a uniform  structural  damping 
coefficient  In  the  direct  formulation  of  dynamics  problems.  Hot  reconmendtd  for  use  In 
hydroelastic  problems. 

4.  CgUPMASS  - CPBAR , CPR0D,  CPQUAD1 . CPQUAD2 ■ CPTRIA1.  CPTRIA2.  CPTUBE.  CPODPLT.  CPTRPLT. 
CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  Include  bending  stiffness. 
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3.10  DIRECT  TRANSIENT  RESPONSE 

f 

\ 3.10.1  OMAP  Sequence  for  Direct  Transient  Retponse 

ft  1610  ?OP“AT  ONAP  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  9 

LeVCl  2,0  NASTRAN  0*AP  C IPHER  - SOURCE  LISTING 

OPTIONS  IN  EFFECT*  GO  cRR«2  NOLIST  N0D6CF  NOREP  NOOSCAR 


1 

PEG  IN 

NO. 9 DIRECT  TRANSIENT  RESPONSE  ANALYSIS  - SERIES  0 % 

2 

FILE 

KGGX-TAPt /KG6»TAP£ /UDVT" APPEND /TOl» APPEND  * 

3 

CgrT^> 

&EONl,GEOP2»/6Pl»EQEXIN,GPOT,CSTN,#6PDT,SIl/V,N,LUS£T/ 

V,  N, 

NQGPOT  » 

S 

SAVE 

lUSFT,NOGPOT  S 

5 

PURGI 

USET.GP,GO,KAA,EAA,PAA,KAAA,PST,KFS,OP,EST,ECT,PLTXcTX, 
6»SSTS»EL$fTS/NlCP0T  * 

PITPAR, 

6 

CMKPNT 

GPL.P0EXlN,GP0T,CSTP,eGP0T,5Il,USET,GN,G0,KAA,BAA,NAA,RAAA, 
PST,KFS,0P.fcST,CCT,PLTS€TX,PLTPAR,GPSETS,iLS6TS  * 

7 

CONO 

LBL5.NOGEOT  l 

tr 

Cg?T~^ 

GE0M2»E0tXIN/Efl  S 

S 

CHKPNT 

FCT  * 

10 

PAR  API 

PCD6//C,N.PAeS/C,N,/C»N, /c,n,/v,n,nopcdb  * 

11 

PURGE 

PLrS£TX,PLTPAR,CPSETS,6LSETS/N0PC0a  1 

12 

CONO 

Pl.NOPCDB  * 

1 3 

PLTSU 

PCOB»£OfXlN»*CT/PLTSfTX#PLTPAR,GPSETS»ELSETS/V»N*NSIl/ 
JUNPP10T«-1  t 

V,  N, 

1* 

SAVE 

NS I L , JUNPPL  OT  * 

15 

PP1 PSG 

PLTSETX//  s 

U 

PAR  AN 

//C#N,PPr/V,N,PLTFlG/C,N, 1/C»N,1  1 

17 

PAR  AN 

//C,N.f1PV/V.N,PHLE/C,N,0/C#N,0  * 

ie 

COND 

P 1 » JUMP  PL  OT  t 

IS  ( 

^Pl  0T'3> 

PLTPAR»GPStTS#tlS6TS»CAStCC*BGPDT»E0EXIN»SIl,»ECT,» /PLOT XI / V#  N, 
N$lC/V,N.n.lSET/V,N,JLHPPlOT/V»N,PlTFlG/V»N,PFILE  * 

20 

SAVf 

JUNPPiaT.PLTFlG.PFIlL  * 

21 

PRTPSG 

PLOT XI//  i 

22 

IAREL 

PI  » 
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R1C10  «CRNAT  OHA^  LIST  INC 
SIHIS  0 

OISPl AC  SPENT  APPROACH.  RIGID  FORHAT  9 

LEVEL  2.0  naSTRAN  PPAP  COMPILER  - SOURCE  LISTING 


23  CHKPNT 
29  Qn 

25  CHKPNT 

26  CJRI 

27  SAVE 
26  PURGE 


29  CHKPNT 


30 

31 

32 

33 
39 
35 


C1ND 

PAR  AP 
PAP  AP 
PAR  AP 
PARAN 


36 

37 
36 
39 


SAVE 

CMKPKT 

CORO 


PLTPAR.&PStTS.tlStTS  « 

6E0P3»torxlN,6tCN2/SLT»GPTT/V#N»N0«RAV  % 

SLT.GPTT  » 

tCT.EPT.BGPOT.SIl.GPTT.CSTH/ieST.Gel.GPfcCT./V.N.LUSET/  V.N. 
N0SIHP"-1/C»N»  l/V.N.N06tNL*-l/V.N.CfcNf l * 

NOS l HP. NCGLNL .Gt  NEl  t 

KAGG.GPST.0GPST.PGG.B6G.  K9NN.K9PP»K<iAA»HNN»  NPP.PAA.GNN.RPP. 
SAA.KCGX/NOSIHP/  OGPST/GENfcL  * 

fcST>GPtCT,Gn»K9GG»6PiT»MGG.9GG»KGGX»0CPST»  K9NN.K9PP.K9AA* 
KNN.HFF.PAA.BNN.BFF.BAA  % 

mi.Nosirp  t 

//C.N.ACC/V.N.NCKGCX/C.N.l/C.N.O  » 

//C.N»A0r/V.N,NtPG6/C»N. I/C.N.O  > 
//C»N,A0C/V#N»Nl8CC»«l/C»N.l/C.N»Q  » 

//c.N.At>n/v.N,N( :kagg/c.n. i/c.n.o  s 

cST>CSTN»PPT»DlT,GE0P2»/KFlH»XDICT#HtLH»HDlCT»BK«.BDICT/  V. 
N.N0KC6X/V.N.NUPGG/V.N.N0BG6/V.N.NGKAGG/C.N./C.Y.CQUPNA<*/C.y. 
CPSAR/C.Y.rPROO/C.Y.CPOUAri /C»  Y.CPCUA02/C. Y.CPTA I A 1 /C»  Y» 
CPTRIA2/C»Y.CPUBe/C.Y,CPanPLT/C.V.CPTRPLT/C»Y,CPTRBSC  * 

NOKGGX.Nf NGG.NUPGG.NOKAGG  1 

KElM.KOKT.NHfl.MOICT.PtLN.BDICT  S 

l RLK  GGX . NCKGGX  1 

GP5CT.X0K7.KU6/KGGX.GPST  $ 


90 

CHKPNT 

KGCX.fPST  % 

91 

LABEL 

LPLKGGX  ! 

92 

CONO 

LALKGG.NCPGG  S 

93  ( 

CPeCT.PPKT»NUP/Hf  G./C.N.-l/C.Y.WTPASS-UO  * 

99 

CH*PNT 

«*GG  % 

95 

label 

lrlkgc  t 
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RIGID  FORNAX  OMR  LISTING 

SIRUS  n 

DISPLACEMENT  APPROACH*  RIGID  FORNAX  9 

LEVEL  2*0  NASTRAm  OMR  CPNRILIR  - SOURCE  LISTING 


A 6 CONO 


LBLBGG*NPBGG  4 


47  (TWA  7)  GReCT#BDICT»9ElP/8GC.  4 

48  CHKRNT  86G  4 

49  LA  Aft  LBLBGF-  % 

90  CONO  LILK4GG*N0K4GC  > 

91  GRfCT#KDi:T#K£LP/K4GG»/V»N,NQK4GG  * 

92  CHKRNT  K4GG  I 


93  LAIEL 

94  PURGE 
99  PURGt 


9T  CONO 
9B  CONO 
99  CGpVg 
60  GAP 


LILK4GG  4 

NNN*Nff .HAA/NONGG  * 
INN*  If  A * ft  AA  /N(J  ft  C 6 t 


96  CHKRNT  NGG»MNN»  PFE'.NAA*  8CG*8NN*  |PF,IAA  I 


LRll»6PDPNT  I 
tPRQRJ* NCRGG  4 

IGR0T.CSTH#E3ETIN*NGG/0GRN6/V#T»6R0RNT»-1/C#Y#UTHASS  4 
OGRWG #***»//  I 


61  LABEL 

62  Ell)  IV 


66  CONO 
65  C?NA3 


till  i 

KGGI.KGG/N0G5NL  9 


63  CHKRNT  * KGG  4 


l*lll#NOCtNl  4 

f,feI*KGG*/KGG/V*!  *l.i  SH/V*N,NDCfNl/V*N*NO$IHP  * 


66  RnkENT  kGC-  9 


67  l»IFl 


LRL11  4 


66  PIN  AN  //C»N,«PY/V*N,n:kIP/( *N,  0/C*N#0  4 

* 

64  <T5p«  CAS;CC*GtUN6,fOHUN,GPDT,BGROT»C5TH/RG*»USET»  ASET/  V.’l.LU***' 

— V.N,hFCE1/V*N»MFCF 2/V.N,SlNCLt / V* N * ONI T / V* N* « 2ACT / V* N» NSK I 
N»«EPEAT/V»N*NOrtT/V*N*NCl/V*N*Nt'A/C»r*SUBI0  4 

TO  SAVE  HRRF1»JIE.G16#0H1T»P'05  6T»RFACT*HPCE2»NSI<  IP#RFREAV<NOl»NOA  4 


3.10-3  (12/31/77) 


•c  t< 


RIGID  FORNATS 


R1GIO  FORMAT  DMAP  LISTING 
SERIES  D 

DISPLACEMENT  APPROACH*  RIGIQ  FORMAT  9 

LEVEL  2.0  NaSTRAN  OMAR  CCNPILcR  - SOURCE  LISTING 


71 

72 

73 
7* 

75 

76 

77 

78 

79 

80 
81 
82 
83 
89 

85 

86 
87 
86 

89 

90 


GM*  GND/MPCFl/GU*  GOP /OMIT /KFS.PST.QP/SINGLE  * 

gm»gmc,rc»go»god»kfs#pst»qp»uset  s 

L814,GENFI  $ 

1814,N0SIHP  * 

GPL* 6PST* LiSET* S 1L/CGPST/ V»N»NOGPST  * 

NOGPST  * 

18L4.N0GPST  $ 

OGPST,**,,//  S 
LBL4  * 

KGG.KNN/MPCFl/MGG*  MNN/MPCFl / EGG*  BNN /MPC  FI/K4GG.K4NN/HPCF1  * 
KNN*  MNN*  BNN  *K4NF  i 
LBL2.MPCF1  4 
US6T.RG/GM  * 

C-M  t 

USET»GM,KGG»MGG*BGG»K4GG/KNN*HNN»BNN,K4NN  $ 

KNN,MNN*BFN,K*,NN  i 
L8L2  $ 

KNN*  KFF /S INGLE /MNN*  MFF /SINGLE /BNN*  BFF/S INGLE /K4NN*K4FF /SINGLE  * 
KFF,MFF*eFF»K9FF  $ 

L9L3. SINGLE  J 


91 

92 

93 
99 

95 

96 


CHKPNT 

label 

EQUIV 

EOUIV 

EQUIV 


USET*KNN,MNN*BNN»K9NN/KFF»KFS» 
KFS.KFF»MFF»BFF.K9FF  » 

L8L  3 * 

KFF.KAA/OMIT  * 

MFF.MAA/OMIT  $ 

8FF*  BAA /CM! T * 


» MFF*  BFF*  K9FF  S 
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RIGID  FO*HAT  rnip  LISTING 
SERIES  0 


OISPl ACEHENT  APPROACH,  RIGID  FORHAT  9 

leva  2,0  nastran  ohap  cohpiur  - source  listing 


97 

9® 

99 

100 

101 

102 

103 

10  A 

105 

106 

107 

108 
109 

no 

in 

112 

113 

1 1 A 


115  SAVE 


KAFFtKAAA/r>*lT  J 

KAA,MAA,PA A,KAAA  * 

IBL5»0H IT  s 

l'SET,KFF,,,  /GO,F  AA,KOO,lOO»»»,,  t 
GO, K A A % 
l RLH, NCNGG  $ 
l'RET»GO*HFF/HAA  « 

HA  A % 

LBLN  » 

LBLB  »N0RG6  * 

I'SrT.GO.PFF /BAA  % 

BAA  I 
IBLB  A 

IPt.S.NUK^GC  t 

USE T.GC»KAFF/KAAA  * 

(UAA  * 

1815  * 

OYNAM1C5,GPI,SIL,USET/GPLO»S!10»USETO, TFPOOl, DlT, » * NLFT, TRl , » 
EQOYH/V,K,LUSfcT / V, N, IUSE TO /V, N, NOTFL /V, N,NQOlT/V,N, NQPSOL / V, 
N»  NOFRL / V,N,NONl FT / Vt  N,NOTRL/V»N,NOt ED/C,N, /V, N, NOUfc  * 

U(SEro.NOOlT,NnMFT,HOTRL»NOUE  * 


116  PUR  GF 

117  EQUIV 
lie  CHKPNT 

119  <Tng" 

120  SAVb 

121  PAR  AH 


PNLO/NONt  FT* 

60*  600/NQUf  /GH»  CHD/NOL'E  * 

UStTD*tQDYN,TFP(HJl»DlT»TRl*  GOD,  GHO»Nl  FT,  PNLD,  S ILO,  GPLO  * 

HATpOOl  »BGf'OT,  t CFx  1 N»C5TH/dOPOOl  /V,N,NOKBFl/V,  N*N0A6Fl  t V,N, 
HFACT  t 

MFACT.NQKBFUNUABFt  $ 

//C,N,ANC/V,N,NCFl/V,N,NOABFL/V,N,NOK»Fl  * 
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RIGID  FORM* T ONAP  LISTING 

SERIES  o 

DI$PL AC  t Hf  NT  APPROACH,  RIGID  FORMAT  9 

LEVEL  2.0  NASTAAN  OMAP  COMPILER  - SOURCE  LISTING 


I 


i 

! 

i 

j 

I 

I 


122 

123 

124 


125 

126 
127 
12B 


129  SAVt 

130  PAR  AM 

131  PARAM 

132  FOJIV 

133  4005 

134  CONO 

135  TRNSP 

136  ADD 

137  LABEL 
136  PARAM 

139  PARAM 

140  PARAM 


K8FL/N0KRFI/  ABFL/NOAPFL  t 
LBlFl3,N0ft  $ 

, 90 POOL  »tfi0YN,»/ABFL»PBFL» /V»N,LUStTO/V,N,NOA%FL/V,N,NOKISFL/C* 
N, 0 S 

NQA6FL, NOKRFL  % 

LPLFL3  * 

A8FL»KBFt  * 

CAStCC.MATPOOl. ECO VN,,TF POOL /F20PP»M2DPP»B2PP/V»N,LUStTDFV,N, 
NOK2DPP/V»N»NOH20Pp/V»N»  608 2 PF  t 

N0K2DPP,N0M20PP,N0B2PP  S 

//C ,N,AN0/V»H»NCM2PP/ V,N,N0ABFL/V,N,N0M20PP  t 
//C,N,ANt/V,M»NCK?Pp/V»N»NjFL  /V#N,N0K2DPP  * 

M?DPP,M2PP/N0ABH  S 

ARFL.KBFL.K?OPP,,/M2PP/C»N,(-1,0,0.0)  * 

LPlFl?,NOABFL  t 
APFl /ABCLT  $ 

ABFLT.M2PPP/M?PP/V,N,MFACT  » 

LBLFL?  i 

//C,N,AND/V»N,KrtKA/V»N,N0ULFV»N,N0M2PP  t 

//C»N,ANp/V»N,flDtMA/V»N,N0UE/V»N,N0M2PP  $ 

//C.N.ANr /V.N.KC 5K?/V»N» NOGFNt /V,N,N0S1MP  J 


141  PUkGE 

142  EQU IV 


143 

144 

145 


K2DD/NOK2PP/M20L /N0M2 PP /B2D0/N 082 PP  J 

M2PP,«200/NnA/8?PP,B2DD/N0A/K?PF,K?D0/N04/MAA,M00/M0EMA/  K A A , 
KOD/KfUKA  * 

K2PP,N2PP,87PF,F20r,MrPO,9200»MDC»8DD  $ 

LH16,N0GP0T  » 

U5ETD»GK,G0,KAA, 8AA,MaA,K4AA,K2PF,M2PP, 82PP  MOD,  600*  MOO.  GMO, 
GOO ,K2DD,M200,B?D0/C,6, TR ANR • JP /C,N,DISP/C,N,01RcCT/C,Y,G*0.0/ 
C, Y*W3«O.0/C»Y»L4«C.O/V»N»NOK2PP/V»N»N0N2PP/V»N»Nl,32PP/  V*w, 
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RIGID  FORMAT  DM AP  LISTING 
SERIFS  0 

OISPlACENfcNT  APPROACH*  RISIO  FORMAT  9 

LEVEL  2.0  NASTPAN  OMAP  COMPILER  - SOURCE  LISTING 


I 

! 


1 86 

LABEL 

187 

EQUIV 

18B 

CHKPNT 

189 

COND 

150 

PAR  AM 

151 

PAR  AM 

15? 

PARAM 

153 

JUMP 

15* 

LA8FL 

155 

PURGE 

156  ( 

CtASO 

157 

SAVf 

156 

CHKPNT 

159 

PARAM 

16C  ' 

(mT) 

161 

SAVE 

16? 

CHKPNT 

163 

wOUIV 

MPCFl/V.N.SINGLE/V.N.OMIT/V.N.NOUI/V.N.NOKAGG/V.N.NOBGS/V.N. 
K0EX2/C.N.-1  * 

LBL16  $ 

M200.M00/NQSIMP/B2DD,  BDD /NQ6PCT/K2D0.  KD0/KDEK2  $ 
KDD.8D0»MDD»GMD, GOD  * 

ERRONl.NOTRL  * 

//c.n.add/v.n.never/c.n.i/c.n.o  $ 

//C,N»MPY/V»N,R|PSATT/C,N, l/C.N.-l  t 
//C.N.MPY/V.N.CARONO/C.NjO/C.N.O  % 

LBL13  * 

18113  * 

PNID.OUDVl, OPNL 1.0U0V2.0PNL2. XYPLTTA.0PP1.00P1.0UPV1.3FS1.0EF1, 
OPP2,COP2»OLPV2,Ofc52»OEF2»PLOTX2»XYPLTT/NEVFR  * 

C ASfcCC, /c AS rxx /C, N » TA AN/ V, N, PIPE ATT/ V.N. NOLOOP  » 

REPEATT.NfUOOP  * 

C*SEXX  % 

//C.N.MPY/VjNjNCCL/C.N.O/C.N.I  t 

CASkXX.USf TD.DLT,SlT»PGPOT»$ll»CSTM.TRl,DIT»GMD,GOD,,E<T.NGG/ 
PPTjPST.PCT.PDj.TOL/V.A.NOSET/V.N.PDIPDO/V.N.NCOL  * 

POIPDC.NOSI T 1 

PPT.PST.PDT.PO.TCL  1 

PDfPDT/PDt PDO/PPTjPDT/NOSET  t 


(jop  of  D8AP  LoopJ 


i 


166  chkpnt  pot  i 


165 


CAKE  XX,  m , NLPT.01T.KCD.  BDD.mCO.FD/UOVT.PNLD/C.N.OIRECT/V.N. 
N'YUk /V.K.NONClP/V.NjNCOL/C.Y.ISTART  » 


166 

RAVE 

NCOL  t 

167 

CHK  PNT 

Ur'VT.PNir  5 

TOl , XYCPP, PNlD/DUDVl.OPNLl / C.N, 
O/V.N.NQC/V.N, NOP/C, N.O  » 

16  P < 

CjVDR 

C ASEXX, FODYN.USf Tp.UOVT. 
TRAN«t'SP/C.N,01FFCT/C,N, 

I 
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RIGID  FORMAT  DHAP  LISTING 
SLAIES  Q 

OISFlACfNENT  APPROACH,  RIGID  FQfiNAT  9 

LEVEL  2,0  NASTRAN  ONAP  CCNPIlER  - SOURCE  LISTING 


169 

170 

171 

172 

173 
17* 

175 

176 


177 
1 76 

179 

180 
181 
182 
183 
IS* 

185 

186 
187 


SAVE 

QyplcT) 

LASFL 

PARAM 

CDND 
EOU  IV 


NOO,NOI  * 

0UDV1,0PN11  $ 

L B L 1 5, NOD  * 

OUDVl»OPNL 1 » *»  * /CUDV2»0PNL2, »» , S 
OUOV2,OPN12,,,» //V,N,CARDNO  $ 

CARONO  $ 

0PNL2»0UCV2  i 

XYCD8»0UDV2»|3PN12*»,/XYPITTA/C»N»TRAN/C*N»DS€T/V»N,PFIIE/V»N» 
CARONO  % 

PFILE,CAf ONO  $ 

XYPLTTA//  $ 

LBL15  S 

//C,N»ANC/V»N»P JUMP/ V,N» NOP /V»N*JUNP PLOT  S 
LBLISfPJl'NP  S 
UDVT,UPV/NOi  t 
LBL17»N0A  i 

USt TO, > UDVT, » , GOD, GMO  » PS T, KFS, * /UPV, » QP/C*N, 1 /C»N, DYNANICS  % 
LBL17  % 

UPV,QP  l 

CASEXX,Cf TM,NPT,OIT,EOCVN,SILD,,,BGPDT,TOL,OP,UPV,eST,XYCDB, 
PPT/OPPl,rOPl,Ol PVl,OtSl,OEFl,PUGV/C,N,TRANR£SP  S 


188 

189 

190 

191 

192 

193 


OPP1,OOP1,OUPV1,OES1,OEF1,/OPP2,OQP2,OUPV2,OES2»OEF2,  $ 
OPP2,OQP?,OUPV2,OES2,OtP2  $ 

OPP2,OOP2,OUPV?,0EP2,0tS2, //V,N, CARONO  S 

CARONO  t 

P2»  JUHPPlOT  » 

PLTPAR,GPSETS,tlScTS,CASEXX,BGP0T,60EXlN,Sll,,PUGV,GRECT,OfSl/ 
PL0TX2/V,N,NSIL/V,n,LUSETFV,N, JUNPPLOT/V,N,PLTFLG/V,N,PFILE  t 
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DIRECT  TRANSIENT  RESPONSE 

R1GIO  FORMAT  DHAP  LISTING 
SkRIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  9 

LEVEL  2.0  NA&TKAN  QNAP  CCNPIlkR  - SOURCE  LISTING 


i«* 

SAVE 

PFILE  S 

195 

PRTNS6 

PL0TX2//  S 

196 

LABEL 

P2  * 

197 

CxTmff) 

XYCOB*OPP2#OaP2,OUPV2»OES2»OeF2/XYPLTT/C»H»TRAH/C»N#PSET/V,N, 
PFILE 7V*N* CARD NC  * 

198 

SAVE 

PFILE.CARCNO  A 

199 

(jypioT) 

XYPLTT//  $ 

200 

LABEL 

LBL16  A 

201 

COHO 

FINIS, REPEATT  $ 

202 

KEPT 

LBL 1 3*  100  S / 

203 

JUMP 

ERR0R2  S V ‘ ' 

209 

JUMP 

FINIS  * 

205 

LABEL 

LRR0R2  S 

206 

PRTPARH 

//C,N,-2/C,N,0IPTRP  s 

207 

LABEL 

ERR0R1  5 

206 

PRTPARH 

//C,N,-1/C,N,0IPTR0  * 

209 

LABEL 

ERROR 3 % 

210 

PRTPARH 

// C,N,-3/C,N,0IPTRD  $ 

211 

LABEL 

FINIS  * 

212 

FNO 

$ 

i 


i 


i 


: 

j 


1 

;i 
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3.10.2  Description  of  MAP  Operations  for  Direct  Transient  Response 

3.  6P1  generates  coordinate  system  transformation  matrices , tables  of  grid  poln*  locations, 
and  tables  to  relate  Internal  to  external  grid  point  numbers. 

7.  Go  to  DMAP  No.  113  If  only  Olrect  Matrix  Input. 

8.  GP2  generates  Element  Connection  Table  with  Internal  Indices. 

12.  Go  to  DMAP  No.  22  if  no  plot  output  Is  requested. 

13.  PLTSET  transforms  user  Input  Into  a form  used  to  drive  structure  plotter. 

15.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

18.  Go  to  OMAP  No.  22  If  no  undeformed  structure  plots  are  requested. 

19.  PLOT  generates  all  requested  undeformed  structure  plots. 

21.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

24.  GP3  generates  Grid  Point  Temperature  Table. 

26.  TA1  generates  element  tables  for  use  In  matrix  assembly  and  stress  recovery. 

30.  Go  to  OMAP  No.  61  If  there  are  no  structural  elements. 

35.  DIG  generates  structural  element  stiffness,  mass,  and  damping  matrix  tables  and  dictionaries 
for  later  assembly. 

38.  Go  to  OMAP  No.  41  If  no  stiffness  matrix  Is  to  be  assembled. 

39.  EMA  assembles  stiffness  matrix  [K*  ] and  Grid  Point  Singularity  Table. 

42.  Go  to  OMAP  No.  45  If  no  mass  matrix  Is  to  be  assembled. 

43.  EMA  assembles  mass  matrix  [Mgg]. 

46.  Go  to  OMAP  No.  49  If  no  viscous  damping  matrix  Is  to  be  assembled. 

47.  EMA  assentoles  viscous  damping  matrix  [&gg]. 

50.  Go  to  OMAP  No.  53  If  no  structural  damping  matrix  Is  to  be  assembled. 

51.  EMA  assembles  structural  damping  matrix  [K*g]. 

57.  Go  to  DMAP  No.  61  If  no  weight  and  balance  Is  requested. 

58.  Go  to  DMAP  No.  209  and  print  error  message  If  no  mass  matrix  exists. 

59.  GPWG  generates  weight  and  balance  Information. 

60.  0FP  formats  weight  and  balance  Information  prepared  by  GPWG  and  places  It  on  the  system  output 
file  for  printing. 

62.  Equivalence  [K*g]  to  [Kgg]  If  no  general  elements. 

64.  Go  to  OMAP  No.  67  If  no  general  elements. 

65.  SMA3  adds  general  elements  t«  [Kgg]  to  obtain  stiffness  matrix  [Kgg}. 

69.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms 
multipoint  constraint  equations  [Rg]{ug}  « 0. 

73.  Go  to  DMAP  No.  79  If  general  elements  present. 

74.  Go  to  DMAP  No.  79  If  no  structural  elements. 
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75.  GPSP  determl nes  If  possible  grid  point  singularities  remain. 

77.  Go  to  DMAP  No.  79  If  no  grid  point  singularities  exist. 

78.  0FP  formats  the  table  of  possible  grid  point  singularities  prepared  by  GPSP  and  places  It  on 
the  system  output  file  for  printing. 

80.  Equivalence  [Kgg]  to  [Kj.  [Mgg]  to  [Mj,  [Bgg]  to  [Bj  and  DcJg]  to  [kJ„]  If  no 
multipoint  constraints. 

82.  Go  to  DMAP  No.  87  If  MCE1  and  MCE2  have  already  been  executed  for  current  set  of  multi- 
point constraints. 

83.  MCE!  partitions  multipoint  constraint  equations  [Rg]  » * Rn3  #nd  wives  for  multipoint 

constraint  transformation  matrix  [Gm]  ■ -[R,,,]'  [Rn]. 

85.  MCE 2 partitions  stiffness,  mass  and  damping  matrices 


*nn  ! Sun 


Snn 


*Sr*n 


nn 


nm 


B. 


mn  i mm 


and  performs  matrix  reductions 

[Knni  ■ KJ  ♦bJjbJ  ♦ cOty  ‘ k^ks.]. 
* Cfinn)  * CfrPW  * . 

[6J  ■ [§„„]  * 

c<ni  ■ to . ♦ [0Tts,] . 


88.  Edulvalonc.  [Knn]  to  [Kff],  [Hro]  to  [Hff],  [Bnn]  to  [Bff]  mi  [icj.]  to  ft},]  If  no  slngl.- 
point  constraints. 

90.  Go  to  DMAP  No.  93  If  no  single-point  constraints. 

91.  SCE1  partitions  out  single-point  constraints 


Kff 

Kfs 

"ff  '"f» 

tu  ■ 



Ksf  I Kss_ 

• t"nn’  • 

£Bnn3  * 

"Bff 

Bsf" 

Bfs" 

~Bss 

mi  ttjn]  ■ 

*ff  i *fs 

Zi  ' JT” 

_ sf  | ss_ 
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94.  Equivalence  [K^f]  to  [Kaa]  If  no  omitted  coordinates. 

95.  Equivalence  [Mff]  to  [Maa]  If  no  omitted  coordinates. 

96.  Equivalence  [Bff]  to  [6aa]  If  no  omitted  coordinates. 

97.  Equivalence  [K4f]  to  [K4a3  If  no  omitted  coordinates. 

99.  Go  to  DMAP  No.  113  If  no  omitted  coordinates. 

100.  SMP1  partitions  constrained  stiffness  matrix 


[Kff] 

solves  for  transformation  matrix  [G  ] 
and  performs  matrix  reduction  0 

■ 

102.  Go  to  DMAP  No. 105  If  no  mass  matrix. 

103.  SMP2  partitions  constrained  mass  matrix 

[Mff]  - 


and  performs  matrix  reduction 


i 

— I — 


oa 


oo. 


£K„]  + tKao^Go^ 


aa  ao 

I 


oa 


M 


oo 


[»;,]  ■ [M„]  . [Hi0KS0]  . [HaA)T  ♦ pi>M][iy 


106.  Go  to  DMAP  No. 109  if  no  viscous  damping  matrix. 

107.  SMP2  partitions  constrained  viscous  damping  matrix 


[Bff] 


B B 
aa  | ao 


oa 


B 


oo 


and  performs  matrix  reduction 


['1.1  ■ * Cg;][b00J[g03 

110.  Go  to  DMAP  No.  1 1 3 1 f no  structural  damping  matrix. 

111.  SMP2  partitions  constrained  structural  damping  matrix 


K4  I K4 

aa  1 ao 


~h 


r l r 

uoa  1 oo  j 


and  performs  matrix  reduction 


[<s]  ■ [Kj,]  * Ck;0][g0]  . [k;„g0]t  * [gJw&IB,,] 
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114. 


117. 

119. 

123. 

124. 

128. 

132. 

133. 

134. 

135. 


136. 


142. 


144. 

145. 


OPD  generates  flags  defining  members  of  various  displacement  sets  used  In  dynamic  analysis 
(USETD),  tables  relating  Internal  and  external  grid  point  numbers,  Including  extra  points 
Introduced  for  dynamic  analysis,  and  prepares  Transfer  Function  Pool,  Dynamics  Load  Table, 
Nonlinear  Function  Table  and  Transient  Response  List. 

Equivalence  [6Q]  to  lGj|]  and  [^3  to  [G^J]  If  no  extra  points  Introduced  for  dynamic 

BMG  generates  DMIG  card  Images  describing  the  Interconnection  of  the  fluid  and  the  structure. 
Go  to  DMAP  No.  126  if  no  fluid  structure  Interface  Is  defined. 

MTRXIN  generates  fluid  boundary  matrices  [A^  fj]  and  [K^^]  If  a fluid  structure  Interface 
Is  defined.  The  matrix  [1^  Is  generated  only  for  a nonzero  gravity  In  the  field. 

MTRXIN  selects  the  direct  Input  matrices  tKppL  [Mpp3  and  [Bpp]. 

Equivalence  [Mpp]  to  [Mpp]  If  no  [A^^]. 

ADD5  adds  [Kb  and  [Kpp]  and  subtracts  [Ab>fjl]  from  them  to  form  [Kpp]. 

Go  to  DMAP  No.  137  If  no  tAfc 
Transpose  [A^  fi3  to  obtain  fi]T. 

ADD  assembles  input  matrix  [Mpp]  * MFACT  [A^j  + lMpp], 

Equivalence  [M*p]  to  [M^],  [Bpp]  to  [B^]  and  [K*p]  to  [Kd(J]  If  no  constraints  applied, 

[Maa3  t0  ^Mdd^  n0  d1rect  1nPut  "“s5  ^trices  and  n0  extra  points,  and  [Kaa3  to  [Kd{j] 
if  no  direct  input  stiffness  matrices  and  no  extra  points. 

Go  to  DMAP  No.  146  If  only  extra  points  defined. 

GKAD  assembles  stiffness,  mass,  and  damping  matrices  for  use  in  Direct  Transient  Response 


and 

where 


CKdd^  * EKdd^  + tKdd^’ 

■ [»Jdi*t"dd'’ 

['id'  ■ 


0 I 


0 


0 


aa 


0 I 


0 

0 


aa  j_ 


^ ["dd'* 

♦ ["Jd>- 

=*•  [»«!• 
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K*  1 

'aa  j 

i 

0 I 


0 

0. 


All  matrices  are  real. 

147.  Equivalence  [Bdd]  to  [Bdd]  If  all  damping  Is  Direct  Matrix  Input,  M*dl  to  [Md(J]  if  all 
mass  Is  Direct  Matrix  input  and  [*^3  to  [1^3  1*  all  stiffness  Is  Direct  Matrix  input  . 

149.  Go  to  DMAP  No.  207  and  print  error  message  If  no  Transient  Response  List. 

153.  Go  to  next  DMAP  Instruction  If  cold  start  or  modified  restart.  LBLI3  will  be  al  by  the 

Executive  System  to  the  proper  location  Inside  the  loop  for  unmodified  starts  wit  h 

loop. 

154.  Beginning  of  loop  for  additional  dynamic  load  sets. 

i 56.  CASE  extracts  user  requests  from  CASECC  for  current  loop. 

160.  TRIG  generates  matrices  of  loads  versus  time.  CP^} * (p|),  and  (Pdl  are  gen  .u  j with  * > ■ 
column  per  output  time  step.  (Pd)  Is  generated  with  one  column  per  solution  time  step,  and 
the  Transient  Output  List  (TBL)  Is  a list  of  output  time  steps. 

163.  Equivalence  (Pd)  to  {P^>  If  the  output  times  are  the  saw  as  the  solution  times  and  ny  <<> 
(P; ■ If  the  d and  p sets  are  the  same. 

165.  TRD  forms  the  linear,  (Prf> , and  nonlinear,  {Pd*>,  dynamic  load  vactors  and  integrates  the 

equations  of  motion  (using  the  standard  starting  procedure)  Oxer  specified  time  periods  to, 
solve  for  the  displacements,  velocities,  and  accelerations,  using  the  following  equatin' 

[Mddp2  + Bddp  + Kdd]{ud}  " {Pd}  + {Pd*}  • 


j 168.  VOR  prepares  displacements,  velocities  and  accelerations,  sorted  by  time  step,  for  output 

using  only  the  Independent  degrees  of  freedom. 

171.  Go  to  DMAP  No.  179  If  no  output  request  for  the  Independent  degrees  of  freedom. 

172.  SDR 3 prepares  requested  output  of  the  Independent  displacements,  velocities,  accelerations 
and  nonlinear  load  vectors  sorted  by  point  number  or  element  number, 

173.  0FP  formats  tables  prepared  by  SDR3  sorted  by  point  number  or  element  number  and  places  them 
on  the  system  output  file  for  printing. 

176.  XYTRAN  prepares  the  Input  for  X-Y  plotting  of  the  Independent  displacements,  velocities. 

; accelerations  and  nonlinear  load  vectors  vs.  time. 

178.  XYPL0T  prepares  requested  X-Y  plots  of  the  Independent  displacement: , velocities,  accelera- 
tions and  nonlinear  load  vectors  vs.  time. 

181.  Go  to  DMAP  No.  200  If  no  output  request  Involving  dependent  degrees  of  freedom  or  forces  and 
stresses. 

182.  Equivalence  (ud)  to  (up)  If  no  constraints  applied. 

! 183.  Go  to  DMAP  No.  185  If  no  constraints  applied. 

I . * 
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.i84.  SDR)  recovers  dependent  components  of  displacements 

ud 


to  > - [G“]tud>  , 


tuf  ♦ u#)  , 


{uf  + ue 


* {un  + ue}  * 


<V  ■ . 


and  recovers  slnqle-polnt  forces  of  constraint  (q,)  • »{Pj)  ♦ [K^CUf)  • 

187.  SDR2  calculates  element  forces  (0EF1 ) and  stresses  (#€51 1 and  prepares  load  vectors  (#PP1 ) , dis- 
placement. velocity  and  acceleration  vectors  (fUPVl)  and  tingle-point  forces  of  constraint  (9QP1) 
for  output  and  translation  components  of  the  displacement  vector  (PU6V)  sorted  by  time  step. 

188.  sdr 3 prepares  requested  output  sorted  by  point  number  of  element  number. 

190.  0FP  formats  tables  prepared  by  SDR3  for  output  sorted  by  point  number  of  element  number  and 
places  them  on  the  system  output  file  for  printing. 

1 92 . Go  to  DMAP  No.  196  If  no  deformed  structure  plots  requested. 

193.  PL0T  prepares  all  requested  deformed  structure  and  contour  plots. 

195.  prtmsg  prints  plotter  data,  engineering  data,  and  contour  data  for  each  deformed  plot 

generated. 

197.  XYTRAN  prepares  the  input  for  requested  X-Y  plots. 

199.  XYPL0T  prepares  requested  X-Y  plots  of  displacements,  velocities,  accelerations,  forces, 
stresses,  loads  cr  single-point  forces  of  constraint  versus  time. 

201.  Go  to  dmap  No.  211  if  no  additional  dynamic  load  sets  need  to  be  processed. 

202.  Go  to  dmap  No.  154  If  additional  dynamic  load  sats  need  to  be  processed. 

203.  Go  to  dmap  No.  205  and  print  error  message  If  more  than  100  loops. 

204.  Go  to  DMAP  No.  211  and  make  normal  exit. 

206.  DIRECT  TRANSIENT  RESPONSE  ERROR  MESSAGE  N#.  2 - ATTEMPT  T#  EXECUTE  M0RE  THAN  100  IMPS. 

208.  DIRECT  TRANSIENT  RESPONSE  ERR0R  MESSAGE  N#.  1 - TRANSIENT  RESPfNSE  LIST  REQUIRED  F#R 

TRANSIENT  RESPONSE  CALCULATES. 

210.  DIRECT  TRANSIENT  RESPONSE  ERRfR  MESSAGE  N».  3 - MASS  MATRIX  REOUIRED  F#R  HEIGHT  AND  BALANCE 

CALCULATIONS. 
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3.10,3  Cm  Control  Peck  and  Parameters  for  Direct  Transient  Itegg; 

The  following  item  rt1«t«  to  subcase  definition  and  data  selection  for  Direct  Transient 
Response: 

1.  One  subcase  must  be  defined  for  each  dynamic  loading  condition. 

2.  DL0AD  or  NONLINEAR  must  be  used  to  define  a time-dependent  loading  condition  for  each 
subcase. 

3.  Constraints  must  be  defined  above  the  subcase  level. 

4.  TSTEP  must  be  used  to  select  the  time-step  Intervals  to  be  used  for  Integration  and  out- 
put In  each  subcase. 

5.  If  nonzero  Initial  conditions  are  desired,  IC  must  be  used  to  select  e TIC  card  In  the 
Bulk  Data  Deck. 

6.  On  restart  following  an  unscheduled  exit  due  to  Insufficient  time,  the  subcase  structure 
should  be  changed  to  reflect  any  completed  loading  conditions.  The  TSTEP  selections 
must  be  changed  if  it  Is  desired  to  resume  the  Integration  at  the  point  terminated. 

The  following  printed  output,  sorted  by  point  nunber  or  element  number  (S0RT2)  Is  available  at 
selected  multiples  of  the  integration  time  step: 

1.  Displacements,  velocities,  and  accelerations  for  a list  of  PHYSICAL  points  (grid  points 
and  extra  scalar  points  Introduced  for  dynamic  analysis)  or  SfLUTIfN  points  (points  used 
in  formulation  of  the  general  K system). 

Z.  Nonzero  components  of  the  applied  load  vector  and  single  point  forces  of  constrain  for  a 

list  of  PH  V S I CAL  points. 

3.  Nonlinear  force  vector  for  a list  of  SfLUTlfN  points. 

4.  Stresses  aid  forces  in  selected  elements  (All  net  allowed). 

The  following  plotter  output  is  available  for  Transient  Response: 

1.  Undeformed  plot  of  the  structural  model. 

2.  Deformed  shapes  of  the  structural  model  for  selected  time  intervale. 

3.  Contour  plots  of  stress  and  displacement  for  selected  time  intervals. 

4.  x-Y  plot  of  any  component  of  displacement,  velocity,  or  acceleration  of  e PHYSICAL  point 
or  SiLUTIRN  point. 
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5.  X-Y  plot  of  any  component  of  the  applied  load  vector,  nonlinear  force  vector,  or  single- 
point force  of  constraint. 

6.  x-Y  plot  of  any  stress  or  force  component  for  an  element. 

The  data  used  for  preparing  the  X-Y  plots  may  be  punched  or  printed  in  tabular  fora  (see 
Section  4.2).  Also,  a printed  s urinary  is  prepared  for  each  X-Y  plot  which  Includes  the  maximum 
and  minimum  values  of  the  plotted  function. 

The  following  parameters  are  used  in  Direct  Transient  Response: 

1.  GROPNT  - optional  - A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  Information  to  be 
printed.  All  fluid  related  masses  are  Ignored. 

2.  WTMASS  - optional  - The  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  In  EMA.  Not  recommended  for  use  In 
hydroelastic  problems. 

3.  G - optional  - The  real  value  of  this  parameter  is  used  as  a uniform  structural  damping 
coefficient  In  the  direct  formulation  of  dynamics  problems.  Not  recommended  for  use  In 
hydroelastic  problems. 

4.  W3  and  W4  - optional  - The  values  of  these  parameters  are  used  as  pivotal  frequencies  for 
uniform  structural  damping  and  element  structural  damping  respectively.  W3  Is  required 
if  uniform  structural  damping  is  desired.  W4  is  required  if  structural  damping  is  de- 
sired for  any  of  the  structural  elements.  See  page  9.3-8  of  the  NASTRAN  Theoretical  Manual. 

5.  C0UPMASS  - CPBAR.  CPR0D.  CPQUAD1 , CPQUAD2.  CPTRIA1 . CPTRIA2,  CFTUBE,  CPQDPLT,  CPTRPLL. 
CPTRBSC  - optional  - These  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness. 

6.  I START  - optional  - A positive  value  of  this  parameter  will  cause  the  TRD  module  to  use  the 
second  (or  alternate)  starting  method  (see  Section  11.3  of  the  Theoretical  Manual).  The 
alternate  starting  method  Is  recommended  when  Initial  accelerations  are  significant  and  when 
the  mass  matrix  Is  non-singular. 
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3.11  NODAL  COMPLEX  El SEN VALUE  ANALYSIS 

MI-1  for  MB&lI  Complex  Elgtnvtlue  Analvtli 

RIGID  FORMAT  OHAP  LISTING 
SINUS  0 

• displacement  approach#  rigid  FORMAT  10 

LEVEL  2*0  NASTRAN  DHAP  COMPILER  - SOURCE  LISTING 


OPTIONS  IN  EFFECT!  GO 


ERR«2  NOLIST  NCOcCK  NOREF  NOOSCAR 


8EGIN 

FILE 

5FT 


4 

SAVE 

5 

CHKPNT 

6 

CgpT^ 

7 

CHKPNT 

8 

PARAML 

9 

PURGE 

10 

COMO 

11 

PLTSET 

12 

SAVE 

13 

PRTNSG 

14 

PAR  AN 

15 

PARAH 

lb 

C3N0 

17  < 

CjlOT^ 

IB 

SAVE 

19 

PRTNSG 

20 

LABEL 

21 

CHKPNT 

22  ( 

^6P3 

23 

CHKPNT 

NO. 10  MODAL  COMPLEX  EIGENVALUE  ANALYSIS  - SERIES  0 1 
600»SAVE/  GHO-SAVE/  LAMA>APP€NOS  PHIA*APPEND  * 
®60M1»GE0M2»/GPL#E0EXIN#6PDT#CSTM#B6P0T#SIL/V#N#LUSET/  V#N# 

LUSET  A 

GPL#EQEXIN#GPDT#CSTM#BGPDT»  Sll  $ 

GE0M2#E0EXIN/ECT  A 
tCT  A 

PCDB//C#N#PPES/C#N#/C#N# /C#N#/V#N#N0PCD8  * 
PLTSETX#PlTPAR#GPSETS» ELSETS/NOPCOB  A 
Pl.NOPCOB  S 

PCDB,EQEXIN,ECT/PLTSETX#PLTPAR,GPSETS#ELSET$/V»N#NSIl/  V#N, 
JUHPPL0T--1  $ 

NSIL#  JUMPPL  QT  A 

PLTSETX//  A 

//c»n,hpy/v#n,pltflg/c»n#i/c»n#i  A 
//c#n»npy/v»n,pfilf/c#n»o/c»n,o  a 

PI#  JUMPPLOT  A 

PLTPAR,GPSETS#tlSETS»CAS£CC#8GPDT#E0EXIN»SIl»»ECT#»/PL0TXl/V»N# 
NSIL/V#N,LUS6T/V#N#JirMPPL0T/V#N#PLTFLG/V»N,PFILE  A 

PFILE  A 

RLOTXl//  A 
PI  A 

PLTPAP#GPSETS#ElSiTS  A 
GEOH3#£OrXIN»GfcOM2/#GPTT/V»N»NOGRAV  A 
GPTT  A 
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RIGID  FORMAT  OMAP  LISTING 
SePIf S r 


OKPLACtPLNT  APPROACH#  RIGID  RORPAT  10 

LSV6I  2*0  NASTRAN  PPAP  CtPPIUR  - SOUACt  LISTING 


tCT#tPT#BGPDT#SIl#6PTT»CSTN/tST#Gei»CPICT»/V»N»LUSlT/  V.N# 
NOSINP/C»K»  HV#P»NOCtNL/V»N#GrNEL  S 


NOGfNl#NrSINP#Gf N£l  $ 
fcARO«l»NUSIPP  * 

0GPST/G6NU  % 

£ST»r,PiCT#G‘I#OtPST  $ 
//C»N#ACD/V»U» NC'KGGl/C »N#1/C#N#0  % 
//C#N#AOO/V#N#NCNGG/C#N# 1/C#N»0  % 


£ST.CST«#PPT*r  n»C.fOP?./K£LN#KDICT»N4LN»NOICT»»/V»N#NOKGG*/  V# 
N.NUNr.G/C.M»/f  .k#/c»n»/c#y»colpnass/c#y»cp»ar/c»y»cproo/c#y, 
CPObADl tC » Y»CPOt AD?/C#Y#C»TRIA1/C*Y#CPTRIA2/  c»y#cptur*/c»y. 
CPJO*>tT/C»Y»CPr£PL!/C»Y#CPTRBSC  $ 


32 

SAVt 

NOKGG*»NPMGG  * 

33 

chkpnt 

mH»M'IfT»P‘lN»HOICT  * 

3A 

COSO 

JMPKf,(;x»£.OKGGX  S 

ib 

<T»u 

6PjCT»KDJCT»K*rLf/KtCX»GPST  * 

3fr 

CM<P*T 

KCSX.GPST  * 

37 

L A3  tl 

JPPSGG*  * 

3P 

CONC 

s nROP 1 » NTP GG  * 

3<* 

GPPC7,h01CT#nt LP/HGG# /P»N»-l/f»Y»fc1«ASL»1.0 

AC 

CHKPKT 

PGG  » 

A1 

c .)*)  r 

l GPpT,GPt  PUT  1 

A?  ' 

(T.  h < G 

•r.°iyT»CSTH»tOlXSN 

A3 

f'P» 

OG®  WG»  # # # » / / 

1 

AA 

L » ■< 1 

IGPWG  t 

A f 

i J 'tV 

KGS*  #Kl.G/NUr.- 

M l 

At 

C H*  P*  T 

rfCG  A 

A 7 

CONG 

l RLli»NOGt *1 

l 
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RIGID  FORMAT  DMAP  LISTING 
SERIES  0 

OISPUCkKfcNT  APPROACH*  RI31D  FORMAT  10 

LEVEL  2.0  NASTAAN  1<MAP  COMPILE*  - SOURCE  LISTING 


53 

SAVE 

55 

PAR  AN 

55 

PURGf 

56 

CHRPNT 

57 

CONO 

56  i 

Cgp  sQ 

59 

SAVE 

60 

COND 

61 

OFP 

6? 

LABEL 

63 

EOUIV 

65 

CHRPNT 

65 

COND 

66  < 

CgCf'Q 

Gt l *K6GX/K6G/V>N#lUSfcT/V  *N»N06£NL / V* N#NQSINP  * 

KGG  S 
LML11  » 

//c#n,hpy/v*n.nskip/c»n»o/c#n»o  S 

CASECC#GtOH4»EQtXIN*6POT»ftGPDT*CSTN/R6.fUSET* ASETS  V*N*LUS£T/ 
V*n*MPCF1/V*N»HFCF2/V»N»  SIMGLF/V*N*OMI T /V#N*R£ACT/V*N»NSFIP/V» 
N*R£Pf AT/V#N#NOSET/V*N#NOL/V*N*NQA/C»Y*SUtID  * 

HPCFl*SINGL6*OI1lT»REACT»NOS6T»MPCf 2»NSK!P»REPEAT*N0L#N0A  S 

//C»N.AN0/V*N*NCSR/V*N*AEACT/V*N*SIM6Lk  » 

GM.GHD/MPCF l/GU.GQO/QHIT /KFS/S1NGLE/QPC/N0SR/KLR#KRR*NLR*MRR* 
OM.rtR/FFACT  % 

KRR*Klp*OM*MLA*MPR*MR*GH«RG*GO*KFS*OPC»USET*5HD»GOO*ASET  * 

LflU.GtNH  $ 

GPL  * GPS T* US ET.S1L/CGP ST/ V*N*NOGPST  * 

NOGPST  * 

LBU.NfifPST  * 

OGPST. »»,,//  S 
LBL6  J 

KG6.KNN/MPCF1/MGG#MNN/MPCF1  % 

KNN.MNN  I 
LRL2*MPCFl  » 

USET.RG/GP  * 


j 


67 

CHKPNT 

GM  $ 

6f  1 

C^cTT^) 

USE  T*  GM*  KGG.MGG*  # /KNN.MNN#  » % 

65 

CHKPNT 

KNNiMNN  i 

70 

LABEL 

l ML 2 * 

71 

EOUIV 

KNN.KFF/JINGLt /MNN.MEF/SINGLc  $ 

72 

CMKPNT 

KFF.NFf  J 
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RIGID  FORMAT  OMAR  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  LO 

LEVEL  2*0  NASTRAN  OMAR  COMPILER  - SOURCE  LISTING 


73 

74 

75 

76 

77 
76 

79 

80 
81 
82 
83 
8* 

85 

86 

87 

88 

89 

90 

91 

92 


COND 


CHNPNT 

LABEL 

I0U1V 

EQUXV 

CHKFNT 

COND 


CHK RMT 


IU3»SIN6LE  S 

USST»8MN*MNN»* /RFF»KFS*#MFF#»  8 

rrs#rff#mff  t 

1313  $ 

KFF»KAA/CMIT  8 
MFF.MAA/OMIT  8 
KAAtMAA  8 
1815, OMIT  8 

USET»KFF,,,/GO,MA,KO0,LOO*»»,,  t 
GO,*  A A 8 

USFT»60»HFF /MAA  8 
MAA  8 

L8L5  $ 

1816, RE  ACT  8 

llSET,KA  A,  HA  A/KLl  ,Klft,KRA,  MLL»Mlft,MRR  8 
KU»KIR,KPR,HU,MLR,PRR  8 
KLL/LU  8 
ILL  8 

Ul»KLR,KRR/DN  8 
OM  8 


93  <j8M60  DM,Hll»NlR,HR«/MR  8 

94  CHKPNT  MR  8 

95  LABEL  L8L6  8 

96  (TfPO  DYN AM ICS, GPL, SI I *US£T /CP  ID, SILO, US ETC,  TFPOQL* , , , , , EED, EQDYN/V, 

N,lUSFT/V,N,LUStTD/V,N,N0TFL/V,N,NQDlT/V,N,NDP50l/V,N,N0FAl/V, 
N,NONlFT/V*N,NOTAL/V»N,NOE6D/e»N,/V»N»NOUG  8 

97  SAVE  L USE TO*  NOUT# NOSED  8 
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*1610  POM*?  OHAP  LISTING 

SERIFS  0 

DISPLACEMENT  APPROACH#  *1610  FORMAT  10 

LEVEL  2*0  NASTRAN  OKA*  COMPILER  - SOUACt  LISTING 


9t  COHO  ERROR2.NPEEO  t 

99  EQUIV  60#  GQO/NOt'E  /GM#  C HD /NOUE  I 

100  CHKPNT  U$ETD#t EO*  fcODYN*  ?F POOL# GOO#  GMO# SILO#GPLD  S 

101  PARAN  //C#N.MPY/V#N#NllGV/l»N, 1/C»N»-1  t 

102  QUO  3 *AA,**AA#NP#CN»ttO#t  St  T»C ASECC/LAMA#  PHlA*  HI# 0iI6$/C#N,NO9FS/V»N, 

NE1GV  » 

103  SAVE  NIIGV  * 

10A  CHKPNT  LAPA#PMlA»*l»OslGS  % 


09  PARAN 

06  OF* 

07  SAVE 
OA  CORD 
OR  PARAN 

10  PARAN 

11  JUMP 

12  LABEL 

13  PURGE 


/FC#N#MPY/V»N#C APONO/C  »N»0/C>N»0  » 
UilGS»lAMA###»//V,N#CARONO  « 

CARONO  t 
£mRO*A«NUGV  % 

//C#N*ADD/V#N#N| VfcR/C»N,  1/C»N#0  % 
//C.N#HPYfV»N»»lPM1f /C,N#  l/C»N,-l  » 
1*113  t 
LBL13  $ 


(Top  of  DMAP  Loop 


PM|N.CLAt*A.CPHlH,CPHlP,CPHIP,CPC»0OPCl»0CPHIP.0tSCl#0Bpn»N?PP» 
H2PP#*2*‘P#K20C#»  ?OC»f  2C0/NEVEP  t 


1A  QAjt  ^ CASICC»/f  ASeX«/C#N,CUGN/V*R»l  tPkAU/V*N,NOl  JOP  * 


19  SAVE 


RCPcAlUNflLOOP  * 


16  CRKPNT  C AS  £ XX  S 


17  QTOlip  CASfXy,  NATPOOt#!  Oi)VN#,Tf  PO'JL /*  2Pf#  N2PP#  A2PP/V»N, lUSeTOfV.N. 
NOK?PP/V#N»  Nl)NJPP/V#N»N0P2PP  * 

1*  SAVE  NOK2PPrNOH?PP#Nre2PP  % 

1R  PURGE  K2D0Ml*?FPAM?Or /NCn2Pr/92DDYNC"?PP  l 

20  EOUIV  **7PP#P20D/N0Sf  T/B2PP#B2DD/N(3S[.T/K2PP,K2DO/NOSvT  $ 

21  CHKPNT  K?PP#N2PP#A2PP»P20D#N?f'0»B?00  $ 


22  OKAO 


USE  T0#6N#C.O#»#»#K2PP,N2PP»P2PP/#»#GK0»GO0»K2O0»N200*A2On/C#N, 
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RIGID  FORMAT  DMAP  LISTING 

SERIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  10 

LEVEL  2.0  NASTRAN  DHaP  COMPILER  - SOURCE  LISTING 


123 

124 


125 

SAVE 

126 

C*KPNT 

127  i 

(CEAD  ^ 

126 

SAVE 

124 

CHKPNT 

130 

OPP 

131 

*4VE 

132 

COND 

133  ( 

^ypR  ^ 

134 

SAVE 

135 

COND 

136 

OFP 

137 

SAVE 

136 

LABEL 

134 

CONO 

CMPLEV/C.N. 0 IS P /C* N* MOOAl /C*N*3.Q/C, N* 0.0/C, N*0.G/V*N*NQK2PP/V* 
N.MOM2PP/V.K.NOE2PP/  V,N,MPCF 1/V,N, SINGLE /V, N,OMIT/V»N»NOUE/ 
C,N,-1/C,N,-1/  C*N*-1/C*N»-1  $ 

K 200 .M2 DO* 0200# GOD* 6MD  i A r 

USFTO*PHIA*MI*LAMA*DIT*M2DD»B2DD»K2DD*CASEXX/HNH*BHH*KHH*PHIOH/ 
V*N»NOUE/C»  V*  L MODES *0/C*  Y*IFA10«0.0/C*Y,HFPEQ»0.0/V*N,  NQM2PP/ 
V,N»N0B2PP/V*N, N0K2PP /V*  N. NONCUP /V»N*F MODE  S 

NONCUP* FMODe  S 

MHH*BHN*KnH*PHIDH  s 

KHH»8HH.MHH.EED.CASEXX/PHIH*CLAMA*0CE1GS/V*N*EIGVS  S 
EIGVS  % 

PHIH.CLAMA.OCEIGS  » 

OCEIGS»ClAMA,,,,//V,N,CARDNO  S 
CARONO  $ 

L6L17»fc IGVS  S 

CAStXX,  EODYN»USnD»PHlH»CLAMA*  * /OPHIH*  /C*N*CEIGEN/C*N*MODAL/V» 
N, NOSOR T2 / V, N, Nt H/ V*N, NOP /V»N,F MODE  * 

NOH.NOH  % 

t«L16,N0H  S 


OPHIH,*,*, //V*N,CAPDNn  S 
CARONO  * 

IU16  I 
L«117,N0P  S 


no 

m 

142 

143 

144 

145 


PHI H* PH  I OH /C PHI [ t 
CPHIO  S 

CPHIO.CPHIP/NOA  * 

LRLNOA* NOA  l 

l'SFTO,,CPHIO»»,GOD»GMD»,KFS»»/CPHIP*»OPC/C»N*l  /C,N, DYNAMICS  * 
LBLNOA  t 
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RIGID  FORMAT  OMAP  LISTING 
SlRIES  0 

OISPLACfcHeNT  APPROACH*  R1G10  FORMAT  LO 

LEVEL  2.0  NASTRAN  ONAP  COMPILER  - SOURCE  LISTING 


U6 

CHKPNT 

CPH1P.0PC  t 

14?  i 

Q0R2 

CAS£XX»CrTM,HPT»DIT*tQOYN»SlLP»##»CLAHA*QPC.CPHIP»£ST»./ 
OOPC 1#0CPHI P.OESCl* 0EFC1*  FC»N*CEI6*N  % 

ue 

OFP 

OCPHIP*  QQPC l.OEf  Cl.QLSCl* » 7 /V.N. CARONO  $ 

149 

SAVE 

CAR OHO  5 

ISO 

LARfl 

15117  * 

151 

COHO 

FINIS. REPfATfc  i 

152 

REPT 

LUIMOO  4 / \ 

153 

JUMP 

ERR0R3  % V — S 

154 

JUMP 

FINIS  * 

155 

IA3EL 

FRR0R3  4 

156 

PRTPARH 

//C*N*-3/C*N.N0LCcA0  s 

157 

LAPEL 

ERR0R2  S 

15t 

PRTPARN 

//C#N*-2/C#N»P0l CEAO  % 

159 

LAP  el 

FRR0R1  S 

160 

PRTPARH 

//C.N.-l/C.N.NOLCEAO  4 

161 

LABEL 

LRR0R4  $ 

162 

PRTPARH 

//C.N.-4/C.N.HDICEAD  * 

163 

LAiel 

FINIS  $ 

164 

end 

t 
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3.11.2  Description  of  OMAR  Operations  for  Modal  Complex  Eigenvalue  Analysis 


I 3.  8P1  generates  coordinate  system  t ran* formation  matrices,  table  of  grid  point  location* , 

I and  tables  to  relate  Internal  to  external  grid  point  nueibert. 

6.  GP2  generates  Element  Connection  Table  with  internal  Indices. 

| 10.  Go  to  DNAP  No.  20  If  no  plot  output  1$  requested. 

11.  PLTSET  transforms  user  Input  Into  a form  used  to  drive  structure  plotter. 

13.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

| Id.  Go  to  DNAP  No.  20  If  no  undeformed  structure  plots  are  requested. 

17.  PL#T  generates  all  requested  undeformed  structure  plots. 

19.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

22.  6P3  generates  Grid  Point  Temperature  Table. 

24.  TA1  generates  element  tables  for  use  In  matrix  assembly  and  stress  recovery. 

26.  Go  to  DNAP  No.  159  and  print  error  message  If  there  are  no  structural  elements. 

I 31.  ENG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for  later 
I assembly. 

34.  Go  to  DNAP  No.  37  If  no  stiffness  matrix  1$  to  be  assembled. 

35.  ENA  assembles  stiffness  matrix  [Kgg]  and  Grid  Point  Singularity  Table. 

38.  Go  to  DNAP  No.  159  if  no  mass  matrix  Is  to  be  assembled. 

39.  ENA  assembles  mass  matrix  [Mgg], 

| 41.  Go  to  DNAP  No.  44  If  no  weight  and  balance  Is  requested. 

42.  GPWG  generates  weight  and  balance  Information. 

I 43.  9FP  formats  weight  and  balance  Information  prepared  by  GPWG  and  places  It  on  the  system 
! output  file  for  printing. 

45.  Equivalence  [K*g]  to  [Kgg]  If  no  general  elements. 

47.  Go  to  DNAP  No.  50  If  no  general  elements. 

48.  SMA3  adds  general  elements  to  stiffness  matrix  [Kgg]  to  obtain  stiffness  matrix  [KggJ. 

52.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms  multi- 
point constraint  equations  lRg](ug}  ■ 0. 

57.  Go  to  DNAP  No.  62  If  general  elements  present. 

58.  GPSP  determines  If  possible  grid  point  singularities  remain. 

60.  Go  to  0NAP  No.  62  If  no  Grid  Point  Singularity  Table. 

I 61.  0FP  formats  table  of  possible  grid  point  singularities  prepared  by  GPSP  and  places  It  on 
I the  system  output  file  for  printing. 

63.  Equivalence  [Kgg3  to  [Knn3  and  [Mgg]  to  [Mnn]  If  no  multipoint  constraints. 


j 


i 

i 

i 

4 

I 

1 


; 1 
: | 
■ i 
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65.  Go  to  DMAP  No.  70  If  no  multipoint  constraints. 

66,.  MCE1  partitions  «uU1po1nt  constraint  equations  [Rg3  ■ { *n3  *®^os  for  multi 

point  constraint  transformation  matrix  [6^3  ■ -[%]"' [N,,]. 

68.  MCE2  partitions  stiffness  and  mass  matrices 


ft  1 k 1 

nn  | nm 

and  [Mw3  ■ 

r-  i 

M 1 M 

"nn  | "nm 

I C" 

■ 

1 

1 

j *mrn 

' d 

1 %m€ 

and  performs  matrix  reductions 

[«„„)  ■ fij  * tOts.j  * Diw  * cslinwitv  - 

c"™,)  ■ * oCxy  * 

71.  Equivalence  [K^]  to  [Kff]  and  £^3  to  [Mff]  If  no  single-point  constraints. 

73.  Go  to  DMAP  No.  76  if  no  single-point  constraints. 

74.  SCE1  partitions  out  single-point  constraints 


rs,  i «f,i 

Mff  ] Mfs 

[Knn]  " 

i «.• 

1 irt 

r 

and  [Mnn3  - 

1 

",n 

a»  a# 

77.  Equivalence  [Kff]  to  [K#a3  If  no  omitted  coordinates. 

78.  Equivalence  [Mff3  to  [HM3  If  no  omitted  coordinates. 
80.  Go  to  DMAP  No.  85  If  no  omitted  coordinates. 


81.  SW1  partitions  constrained  stiffness  matrix 

pw  ■ 


S'  I k 

aa  I ao 

*oa  ! Koo. 

i-l. 


solves  for  transformation  matrix  [GJ  ■ -[K„j[K„.] 

o oo  *•  oa 

and  performs  matrix  reduction  [K##]  ■ [Ka>3  ♦ [^3tS03 


83.  SMP2  partitions  constrained  mass  matrix 

[Mff3  - 

performs  matrix  reduction 


M_,  i 

aa  a AO 


I. 

Ho«  i 


00 
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86.  Go  to  DMAP  No.  95  If  no  free-body  supports. 

87.  RBMG1  partitions  out  free-body  supports. 

89.  R8MG2  decomposes  constrained  stiffness  matrix  [Ku]  * [LW][UW]. 


91.  RBMG3  form  rigid  body  transformation  matrix 

to]  " -CKu]'1CKlr3. 

calculates  rigid  body  check  matrix 

CX]  ■ [*„.]  ♦ [KfrHD], 

and  calculates  rigid  body  error  ratio 


93.  RBMG4  forms  rigid  body  mass  matrix  [a^]  « [M^]  + [M^HD]  + [DT][Mlr]  ♦ [DT][MM][D]. 


96.  OPD  generates  flags  defining  members  of  various  displacement  sets  used  In  dynamic  analysis 
(USETD),  tables  relating  Internal  and  external  grid  point  nimbers , Including  extra  points 
Introduced  for  dynamic  analysis,  and  prepares  Transfer  Function  Pool  and  Eigenvalue 
Extraction  Data. 


98.  Go  to  DMAP  No.  157  and  print  error  message  if  no  Eigenvalue  Extraction  Data. 

d d r 

99.  Equivalence  [G0]  to  [G  ] and  [G  ] to  [G|jj]  If  no  extra  points  Introduced  for  dynamic 
analysis. 


102.  READ  extracts  real  eigenvalues  from  the  equation 


tKaa  ‘ xMaa3{ua}  “ 0 * 

calculates  rigid  body  inodes  by  finding  a square  matrix  [$ro]  such  that 

[m0]  - C^][mr]t4ro] 

Is  diagonal  and  normalized  and  computes  rigid  body  eigenvectors 


[a  ] 
l<paoJ 

calculates  modal  mass  matrix 

Cm] 


m *ro 


’TO 


[*;][Maa][*a] 


and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

1)  Unit  value  of  selected  coordinate 

2)  Unit  value  of  largest  component 

3)  Unit  value  of  generalized  mass. 


106.'  0FP  formats  the  summary  of  eigenvalues  (LAMA)  and  summary  of  eigenvalue  extraction  Information 
(0EIGS)  prepared  by  READ  and  places  them  on  the  system  output  file  for  printing. 

108.  Go  to  DMAP  No.  161  and  print  error  message  If  no  eigenvalues  found. 


111.  Go  to  next  DMAP  Instruction  If  cold  start  or  modified  restart.  LBL13  will  be  altered  by 
the  Executive  System  to  the  proper  location  Inside  the  loop  for  unmodified  starts  within 
the  loop. 


l 
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112.  Beginning  of  loop  for  additional  sets  of  direct  Input  matrices. 

114.  CASE  extracts  user  requests  from  CASECC  for  current  loop. 

• a.  MTRXIN  selects  the  direct  Input  matrices  for  the  current  loop,  [1^3,  t^j  and  P^l. 

120.  Equivalence  [M^]  to  [M^],  [8^,3  to  [B^]  and  [K^]  to  [K^3  If  no  constraints  applied. 

122.  6KAD  applies  constraints  to  direct  Input  matrices  [K^],  [M^]  and  [B^],  forming 
and  [B^]  . 

124.  om  assembles  stiffness,  mass  and  damping  matrices  In  modal  coordinates  for  use  In  Complex 
Eigenvalue  Analysis. 

&W  ■ M * • 

BW  ■ M * 

r*w,i  ■ CM  * 

where  m,  « modal  masses 

I 

- m1  2ir  f^  g(f^ ) 

■ m^  4ir*  fj 

j»d  direct  input  matrices  may  be  complex. 

127.  LEAD  extracts  complex  eigenvalues  from  the  equation 

CMhhP2  ♦ BhhP  ♦ “mW  ■ 0 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

(1)  Unit  magnitude  of  selected  coordinate 

(2)  Unit  magnitude  of  largest  component. 

13C1.  PFP  formats  the  summary  of  complex  eigenvalues  (CLAMA)  and  suemmry  of  eigenvalue  extraction  Infor- 
mation (PCEIGS)  prepared  by  CEAD  and  places  them  on  the  system  output  file  for  printing. 

132.  Go  to  DMAP  No.  150  If  no  complex  eigenvalues  found. 

133.  YOG  prepares  eigenvectors  (0PHIH)  for  output,  using  only  the  extra  points  Introduced  for  dynamic 
analysis  snd  modal  coordinates. 

135.  Go  to  DMAP  No.  133  if  no  output  request  for  the  extra  points  Introduced  for  dynamic  analysis 
or  modal  coordinates. 

136.  GFP  'greats  tables  of  eigenvectors  for  extra  points  Introduced  for  dynamic  analysis  and  modal 
coordinate*  prepared  by  VDR  and  places  them  on  the  system  output  file  for  printing. 

13?.  Gc  to  dkaF  No.  150  If  no  output  request  Involving  dependent  degrees  of  freedom  or  forces  and 
stresses. 

140.  DDR1  transforms  the  complex  eigenvectors  from  model  to  physical  coordinates 

C*d3  ■ CfA3Cdh3. 
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142.  Equivalence  to  Up]  If  no  constraints  applied, 

143.  Go  to  OMAP  No.  14S  If  no  constraints  applied. 

144.  SDR1  recovers  dependent  consonants  of  alganvactors 

f#. 


<*f  + V 


<V 


V • 


V 


and  racovers  single-point  forces  of  constraint  {qf}  » 


147.  SDR2  calculates  element  forces  (OEFCl)  and  stresses  (0ESC1)  and  prepares  alganvactors  (OCPHIP) 
and  single-point  forces  of  constraint  (0QPC1 ) for  output. 

148.  |FP  formats  tables  prepared  by  SDRZ  and  places  them  on  system  output  file  for  printing. 

151.  Go  to  OMAP  No.  163  If  no  additional  sets  of  direct  Input  matrices  need  to  be  processed. 

152.  Go  to  OMAP  No. 112  If  additional  sets  of  direct  Input  matrices  need  to  be  processed. 

153.  Go  to  OMAP  No.  155  and  print  error  message  If  more  than  100  loops. 

164.  Go  to  OMAP  No. 163  and  make  normal  exit. 

161.  MODAL  COMPLEX  EIGENVALUE  ANALYSIS  ERROR  MESSAGE  NO.  3 - ATTEMPT  TO  EXECUTE  MORE  THAN  100 
LOOPS. 

168.  MODAL  CIMPLEX  EIGENVALUE  ANALYSIS  ERROR  MESSAGE  N|.  2 - EIGENVALUE  EXTRACTION  DATA  REQUIRED 
FOR  REAL  EIGENVALUE  ANALYSIS. 

160.  MODAL  COMPLEX  EIGENVALUE  ANALYSIS  ERROR  MESSAGE  NO . 1 - PUSS  MATRIX  REQUIRED  FOR  MODAL 
FORMULATION. 

162.  MODAL  COMPLEX  EIGENVALUE  ANALYSIS  ERROR  MESSAGE  NO.  4 - REAL  EIGENVALUES  REQUIRED  FOR  MODAL 
FORMULATION. 
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9.11.3 


uSF2  Virl'JirTimiTa." 


The  Eigenvalue  Sumaary  Table  ana  tha  Eigenvalue  Analyst*  Stannary,  at  described  under  Normal 
Mode  Analysis,  are  automatically  printed.  All  real  eigenvalues  extracted  are  Included  even 
though  not  all  are  used  In  the  nodal  formulation. 

The  Complex  Eigenvalue  Stannary  Table  and  the  Complex  Eigenvalue  Analysis  Summary,  as 
described  under  Direct  Complex  Eigenvalue  Analysis,  are  automatically  printed  for  each  set  of 
direct  Input  matrices. 


3.11.4 


Eigenvalue  Analysis 


The  following  Items  related  to  subcase  definition  and  data  selection  must  be  considered  In 
addition  to  the  list  presented  with  Direct  Complex  Eigenvalue  Analysis: 

1.  METHOD  must  appear  above  the  subcase  level  to  select  an  EIGR  card  that  exist*  In  the 
bulk  Data  Deck. 

2.  All  of  the  eigenvectors  used  (n  the  modal  formulation  must  be  determined  In  a single 
execution. 

3.  An  SPC  set  must  be  selected  above  the  subcase  level  unless  the  model  is  a free  body  or 
all  constraints  are  specified  on  GRID  cards,  Scalar  Connection  cards  or  with  General 
Elements. 

4.  S DAMPING  must  be  used  to  select  a TA8DHP1  table  If  structural  damping  Is  desired. 

Output  that  M/  be  requested  Is  the  same  as  that  described  under  Direct  Complex  Eigenvalue 
Analysis.  Output  for  SOLUTION  points  will  have  the  modal  coordinates  Identified  by  the  mode 
miaber  determined  In  Real  Eigenvalue  Analysis. 

The  eigen, ectors  used  In  the  modal  formulation  may  be  obtained  for  the  SOLUTION  points  by 
using  the  ALTER  feature  to  print  the  metrlx  of  eigenvectors  following  the  execution  of  READ.  The 
eigenvectors  for  all  paints  In  the  model  may  be  obtained  by  running  the  problem  Initially  on  the 
Normal  Mode  Analysis  rigid  format  or  by  making  a modified  restart  using  the  Normal  Mode  Analysis 
rlfjld  format. 

The  following  parameters  are  used  In  Modal  Complex  Eigenvalue  Analysis: 
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1.  GRDPNT  - optional  - A positive  Integer  value  of  this  parameter  will  cause  the  Grid  Point 
Height  Generator  to  be  executed  and  the  resulting  weight  and  balance  Information  to  be 
printed.  All  fluid  related  masses  are  Ignored. 

2.  WTHASS  - optional  - The  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  In  D1A.  Not  recommended  for  use  In 
hydroelastic  problems. 

3.  C8UPMASS  - CPBAR.  CPRtfD.  CP0UAD1 . CP0UAD2.  CPTRIA1 . CPTRIA2 . CPTUBE.  CPODPLT.  CPTRPLT  ■ 
CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  Include  bending  stiffness. 

4.  LFREQ  and  HFREQ  - required  unless  LM0DES  Is  used.  The  real  values  of  these  parameters 
give  the  frequency  range  (LFREQ  Is  lower  limit  and  HFREQ  is  upper  limit)  of  the  inodes  to 
be  used  In  the  modal  formulation. 

5.  LMflDES  - required  unless  LFREQ  and  HFREQ  are  used.  The  integer  value  of  this  parameter 
is  the  number  of  lowest  modes  to  be  used  in  the  modal  formulation. 

3.11.5  Optional  Diagnostic  Output  for  FEER 

Special  detailed  information  resulting  from  requesting  DIAG  16  in  the  Executive  Control  Deck 
is  the  same  as  described  under  Normal  Modes  analysis  (see  Section  3.4.6). 
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3.12  MODAL  FREQUENCY  AND  RANDOM  RESPONSE 

3.12.1  DMAP  Sequence  for  Modal  Frequency  and  Rawdoa  Rupobm 

RIGID  FORMAT  DMAP  LISTING 
SiRIfS  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  11 

LEVEL  2*0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


OPTIONS  IN  EFFECT*  60  ERR«2  NOLIST  NODECK  NOR IF  NOOSCAR 

1 BEGIN  NO, II  NODAL  FREOUENCY  RESPONSE  ANALYSIS  - SERIES  0 * 

GOD-SAVE/  G MO" SAVE/  LAMA-APPENO/  PMIA-APPENO  * 

GE0N1>GEGM?*/GPL*EQEXIN,GPDT*CSTM»GGP0T»S!L/V»N*LUSET/  v*n» 
NOGPDT  1 

LUSET  * 

6PL,E0EXIN,GPDT*C$TM»BGPDT*S1L  % 

GE0N2»E OCX IN/EC T * 

ECT  * 

PC08//C  #N, PRf 5/C»N# /C»N# /C»N* /V*N*NOPCOB  * 
PLTS£TX,PITPAP#€PSETS*ELSETS/N0PCD8  $ 

PlfNOPCDB  * 

PCD8*E0EXIN*ECT/PLTSETX*PLTPAR*GPSETS*ELSET$/V*N*NSU/  v,n» 
JUMPPL0T--1  * 

NSIL* JUMPPLOT  * 

PLTSETX //  t 

//C»N,HPY/V»N,PlTFlG/C*N,l/C»N,l  t 
//C»N,MPY/V,N,Pf ILe/C»N, 0/C»N»0  * 

Pl»  JUMPPl  OT  S 

PlTPAR»GPSETS*ElScTS#CAS(CC»e£POT*EOEXIN#SIL*#eCT*,/PLOTXl/V*N# 
NSIl/V*h>ll’SET/V,N»  JUMPPl  OT /V»N» PLTFL6/V#N* PFILE  $ 


12  SAVE 

13  PRTNSG 
1A  PARAH 

15  PARAN 

16  COND 

17  (Tl"0T~ 


18  SAVE 


JUMPPLOT, PITFL5*PF1LE  * 


19 

PRTH5G 

PLOT*!//  % 

20 

LABEL 

PI  * 

21 

CHKPNT 

PlTPAP,GPStTS*ElSSTS  » 

2?  ' 

G60M3.EQEXIN,GECM2/,GPTT/V»NfN0GRAV  * 

23 

CHRPNT 

6PTT  * 
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RIGID  FORMAT  DHAP  LISTING 

series  o 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  11 


[ 

2* 

2 5 
26 

27 

28 

29 

30 

31 

32 

33 
3* 

35 

36 

37 

38 

39 

40 

41 


i£m  2.o  nastran  dmap  compiler  - source  luting 


SAVE 

CONO 

PURGE 

CHKPNT 

PAR  AH 

PARAH 


SAVE 

CHKPNT 

CONO 


CHKPNT 

LABEL 

COND 


CHKPNT 


CONO 


ECT»ePT»P6PDT*SU.6PTT»CSTH/tST*6!I*GPfcCT#/V»N»lUSrr/  V#N# 
N0S1NP/C#N* 1/V*N*N0G£NL/V*N»GENEL  % 

NOGENL»NOSINP*GEN£l  % 

ERROR l.NOSINP  $ 

OGPST/GENtL  % 

EST*GPECT*G£I*06PST  S 

//C»N»AD0/V#N*N0KGGX/C»N»1/C*N»0  S 

/ /C*N*ADD/V*N*N0N6G/C*N* 1/C*N*0  S 

EST*CSTH*HPT#D1T*G£0N2*/KELH*KDICT»MELM*NDICT** /v*  n.nokggx/  v# 
N*NQNGG/C  *N*/C#E»/C»N»/C»Y  » COUPN ASS/C* Y.CPBAR/C*  Y*C PROD/C*  Y* 
CP0UAD1/C*  Y*CP0L'A02  /C* Y*  CPTRIAl/C* Y»CPTRIA2/  C» Y»CPTURf /C# Y» 
CPO0PLT/C,Y,CPTPPLT/C*Y,CPTRBSC  S 

NOKGGX# NQMGG  S 

KElM,KOICT*NELM*«0ICT  * 

JHPKGGX, NOKGGX  * 

GPECT,K0ICT.KELH/KG6X,GPST  $ 

KGGX.GPST  S 

JHPKGGX  » 

ERROR  1*  NOMGG  5 

GPFCT*MDICT*NELN/HGG»/C*N»-1/C#Y*WTMASS-1.0  t 
NGG  $ 

IGPWG.GPTPNT  S 


42 

43 

44 

45 

46 

47 


BGPDT*C$TM,fcQEXIN,PGG/OGPWG/V*  Y.GRDPNT  — l/C,  Y,WTNASS  $ 

0GPW6 S 
LGPWG  t 

KGGX.KGG/NOGfNL  S 
KGG  < 

LBClUNOGtNl  $ 
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RIGID  FORMAT  ONAP  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH#  RIGIO  FOPNAT  11 

L8VEL  2.0  NASTRAN  DMAP  CONPIliR  • SOURCE  LISTING 


Aft  CSNAS 

49  CHKPNT 

50  LABEL 

51  P ARAM 

52  (ZpV  3 


53  SAVE 

54  PARAN 

55  PURGE 


56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 


GEI*KG6X/NGG/V*K»liiSET/V»N»N0GENL/V»N»NaSIMP  ft 
K6G  5 
LBL11  * 

//c#n*npy/v»n»nskip/c»n»o/c»n,q  ft 

CASECC»GtOM4#MH XIN»GP0T#8SPDT#CSTH/RG##USET#ASET/  V#N#LUSfT/ 
V#N»NPCF1/V»N»NPCF2FV»N#$INGLE/V»N#0NIT/V»N#REACT/V#N#N$KIP/V# 
N#REPFA1/V#N»NQSST/V#N»N0L/V»N»NOA/C#Y* SUB ID  ft 

NPCF 1»S INGl E» ONI T # BEAC T#  NOSET#  NPCF2»NS KIP# REP EAT# NQL»NOA  ft 

//C»N#AHO/V»N»NPSR/V»N#PfACT/V#N# SINGLE  ft 

GN#GMD/NPCFl/GO#GOP/ONIT/KFS#P5r/SINGlE/OPC/NOSR/KLR*KRR»NlR» 
PRRjDMfNP/P'.AvCT /NDP/POOACC  * 

KRR# KLP » ON # NL P » P RR » MR # 6N » PG » GO# KFS#PSF»OPC# USE T» GOD# 6ND# ASET  ft 
LBL4#6tNtL  ft 

6Pl»GPST#USfcT#SIL/0GPST/V»N.N0GPST  ft 

NOGPST  ft 

LBL4»Nt,GP5T  ft 

OGPST, .#,#//  ft 

LB14  ft 

KGG»KfiN/NPCFl/NG6»NNN/NPCFl  ft 
KNNfNNN  I 
L3L2#  NPCF 1 ft 
USET#RG/C-N  ft 


67 

66 

69 

70 

71 

72 


CHKPNT 


CHKPNT 

LABEL 

EOUJV 

CHKPNT 


{"  * 

USET»GH#KGG#HGG»»7KNN.MNN#»  ft 
KNN#  HNN  1 
LPL2  ft 

KHN#KFf  /5INGLMNNN,PFMSINGL£  ft 
KFF#NFF  ft 


i 

"1 
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RIGIO  FORMAT  DMA?  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH,  RIGIO  FORMAT  II 

LEVEL  2*0  NASTRAN  DHAP  COMPILER  - SOURCE  LISTING 


9C  CHKFNT 


IAL3, SINGLE  $ 

L'SET#KNN»NNN##/*FF#KFS»»MFF#»  * 
KFS»KFF#NFF  A 
LBL3  * 

KFF#KAA/OMIT  $ 

RFF.HAA/OMIT  $ 

KAA»MAA  $ 

10L5*OM IT  A 

U$ET»KFF### /GO, KAA#KOO»LOO#####  A 
60#  K AA  A 

USET#GO#MFF/MAA  a 
MAA  A 
HL5  A 

KAA#KLL/RtACT  A 
KLL  A 

LBL6# PE AC“  A 

u$et#kaa#maa/kli»klr#krr#mll»mlr#mar  A 
KIL#KLF#KPR,*UL#MIP#MRR  A 


91 

JUMP 

LBL8  A 

92 

LABEL 

L3L6  A 

93 

COMO 

LBL7#  MOOACC  A 

9* 

LABEL 

L8L5  A 

95  ' 

KLL/LLL  > 

96 

CHKPNT 

LLL  A 

9? 

CON  0 

LBl7,RtACT  A 

96 

(Tbmg/P) 

LLL»KLk#6RR/DM  A 
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RIGID  FORM* T DMAP  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH,  RIGJO  FORMAT  11 


LEVEL  2. 

0 NASTPAN  DMAP  CfHPHER  - SOURCE 

LISTING 

99 

CHKPNT 

DM  * 

100 

CyBfTGQ 

0M,NU,MLR»MRR/MR  t 

101 

CHKPNT 

HR  t 

102 

LABEL 

L8L7  t 

103 

C^dpiT 

DYNAMIC S,GPl, SI l,USET/GP 10, SILD, 

USETD,TFPOOL,DLT,PSOl,FRl,,, 

i a.  unfPi  iii  u unni  T in.  u.umifni  a 

V»N»NPFPl /V,N»N( NlFT/V»N»NOTRL/V»N, NOEED /C»N» /V, N, NOUE  * 

10A  SAVE  L US  STD,  NI1UE  , NOOl  T, NOFRI  ,NOSED,NDPSOl  $ 

105  COND  ERR0R2,N0tf.D  $ 

106  PURGE  UFVF/fOUL  % 

107  EOUTV  GO,GOn/NOUE/6M»GMO/NOOf  * 

108  CHKPNT  USETD,EODYN,TFPC0L,DLT,FRL,Eet , GOD, GMO,UEVF, SILO, PS0L,GPtD  » 

109  PARAM  //C»N,MPY/V,N,M  IGV/C.N,  1/C,N,-1  S 

11C  <TcAff^)  KAA»MAA»MR,DM>t:ED,USrT»CA$cCC/LAMA,PHlA» Ml,OEIGS/C,N,MOOf S/V»M, 
NtIGV  * 

111  S AVI  NFIGV  $ 

112  CHKPNT  LAHA,PHlA,MI,CfiIGS  J 

113  PARAM  //C,N,MPY/V»H,CAR0N0/C,N,0/C,N,0  % 

1 1 A OFP  OEIGS,LAMA,,,, //V,M»CARONO  * 

115  SAVE  CARONO  » 

116  COND  PRFOR A,  NE I G V i 

117  PARAM  //C,N,4DD/V,N,Nf VSR/C, N, 1/C, N,0  1 


118  PARAM 

119  JUMP 

120  LABEL 

121  PURGE 


//C,N,MPY/V,N,R| PfeATF/C, N » l/C,N»-l  $ 
l PI  1 3 i 
IBL13  » 


(Top  of  DMAP  Loop) 


OUMVCl»OI'HVC2,XYPLTFA,CPrCl,OQPCl,ruPVCl»OESC1.0lFCl»OPPC2» 
OOPC?,CUPVC?,OEJC2.-  CtFC2,XYPlTF,PSCF,AUTO»XYPLTR,lr2PP,M2PP, 
B2PP,K2Dr,M2DC, P?OC,OFPC A, IQP1, IPHIP1, ItSl, IEF1,0PPCB, T0P2, 
lPHIP2»lFS?»ItF2»ZCFC?*7UpVC?»ZFb{,?>ZEFC?>ZQ°Cl»ZUPVCl*ZF5Clf 
ZEFCl/NFVFR  % 
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DISPLACLHENT  APPROACH*  RIGID  FORMAT  11 

LEVEl  2.0  NASTPAn  DNAP  COMPILER  - SOURCE  LISTING 


122 

123 

SAVE 

12A 

CHKPNT 

125 

C*trxi%) 

126 

SAVE 

127 

PURGE 

12B 

PAR  AH 

129 

ECU  IV 

130 

CHKPNT 

131 

Qkad^> 

132 

133 


1 3 A 

SAVE 

135 

CHKPNT 

136 

COND 

137 

CONO 

136  I 

CTrrO 

CASeCC*PSDL/CAStXX/e#N»FREa/V*N»AtPEATF/V»N»tlOlQCR  % 

RE PEATF  »NOl OOP  $ 

CASEXX  i 

C A St  HAT POOL*  E QDYN»  »TFPOQL/K  2PP*  H2PP#  62PP/V*N*  LUSETO/V*  N» 

N0K2PP/V»N*N3N2PP/V*N*N082PP  S 

NOK2PP»NOM2PP#NC  62 PP  * 

K2P0/NOK2PP/N20C/NPM2PP/«2D07NOB2PP  $ 

//C*N*AN0/V>N*H0€MA/V*N,M)UE/V*N*N0H2PP  * 

M2PP»N2D0/NOA/e?PP*8200/NOA/K2PP,K200/NOA/NAA*NDO/NOENA  I 

K2PP#  H2PP*  BZPP*  K2DD*N200  *6200*  WOO  % 

1<SFTD*GH#GC,#*MAA>»K2PP,P2PP,B2PP/*>HOO»GMD*  60D>K2DP»H200» 
B200/C*N»FRE9RESP/C*N*D1SP/C*N*  MQDAL/C>N»0*0/  C*N# O»0/C»*»0«0S 
V»N*N0K2PP/V»N»P  0H2PP/V*  N»N082PP/  V»N,HPCF1/V#*» SINGLE /V»N» 
P!UT/V*N,N0UE/C*N#-1/C,N*-1/  C*N»M/V*V»NQDACC  • -1  * 

NOD » GHD » GOD *K2DC*M2DD# 8200  $ 

USETD*PHlA*MI*LAHA*0IT*M2DD*02DD*K2OD*CASEXX/nHH»GHH»«MH»RM10HS 
V»N.NOUF/C* YjlNCDES-O/C*  T#  LFREQ-O.O/C*  Y»HFRE0«O«0/V*N»  N0N2RR/ 
V»  N»  NOB  2FP / V»N»  N0K2PP /V*  N* NONCUP /V*N»  FNODE  * 

NGNCUP*  fpode  t 

MHH#  BHH»KHH»PHICH  * 

ERP0R5, NOPAL  5 

ERRORS* NOOL T * 

CAS6XX, USE TO*  OLTtf Rl»  GNO*  600»KHH»8HH»  HHH*PHIDH*01T /UHVF#  P$F» 
POF»PPF/C»N*OISP/C»N»  NOD AL /V»N( LOSE TD/V*H* NPCF1 /VxN* SINGLE /VfN* 


ohit/v»n#noncup/v»n*fposet  A 


139 

SAVE 

Fr.OSET  * 

1 AO 

EOUIV 

PPE.POE /NOSET  S 

l A 1 

CHKPNT 

PSP»PPE»UHVF*POF  » 

IA2  t 

^vor~"2> 

CASEXX,EODYN,USfcTD»UHVF.  PPF*XYCOBWOUHVCl,/C#N.PRtwR£SP7C*N» 
HOOAL /V *N, NOSORT 2/ V*N,NOH/V*N,NOP/V*N» FNODE  « 

1 A3 

SAVE 

NON* NOP* N0S09T 2 » 
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RIGID  FORMAT  OMAP  LISTING 
SERIFS  0 

DISPLACEMENT  APPROACH*  RIGIO  FORMAT  11 

LEVfl  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


l**  CONO 
1*5  CONO 


LtLl6»N0N  i 
LBL16A*NCSPRT2  A 


1*6  CHKPNT  0UHVC1  S 


i*7  Q5DR3 

i*e  ofp 

1*9  SAVE 


0UHVC1*  * » 
OUHVC  2*  » i 
CARDNO  $ 


/0UHVC2*  * * * * J 
i //V*N»CARONO  i 


150  CHKPNT  OUHVC?  I 

151  ("SyTRAF')  X YCO*»  0UHVC2*  # * * /X YPL  TFA  /C*N*FREO/C*N»HSET/V*N.PFIL€/V.N, 

^ CARONQ  $ 

15 2 SAVI  PFILE.CARCNO  $ 

153  CxYPLCT?  XYPLTPA  //  J 

15*  JUMP  LPL16  * 

155  LABEL  LH16A  S 

156  OFP  OUHVC 1**.** //V*  E »C  ARPNO  * 

157  SAVE  CARONO  S 

150  LABEL  IBL16  » 

159  CONC  LBLl*»NnP  S 

160  PAP  AM  //C*N*HOT/V.N,NCMOD/V*Y,MOOACC  » 

161  CONO  tMOORM*  MOCACC  i 

162  Corn  UHVF.FhITH/UOVIE  i 

163  CHKPNT  U0V1F  * 

16*  (TSoirr^  UBSTD»0DV1F*PDF»K2DD»B2DD*NDP*PPF*LLL*0H/UDV2F»UEVF.PAF/ 
V y FKE0RESP/V*N*N0tf/V*N*REACT/V*N*FR0S£T  » 


165 

CHKPNT 

UOV?F*UcVF»PAF  S 

166 

! QU I V 

UPV2F.UDV1F  /NOMCO  » 

167 

CHKPNT 

UDVIF  » 

168 

EOUIV 

UOVIF.OPVC/NOA  \ 
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RIGID  FORMAT  OMAP  LISTING 
SCRIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  II 

LEVEL  2.0  NASTRAH  OMAR  COMPILER  - SOURCE  LISTING 


169 

170 

171 

172 

173 


179 

SAVE 

175 

CONO 

176 

<3 !*D> 

177 

JUMP 

176 

LABEL 

179 

CJORI 

160 

161 

SAVt 

162 

Q0R2  ~2> 

163 

EO'JIV 

189 

COND 

165 

166 

FOJIV 

LBLNOAfNOA  » 

us£Td».udvif»>>c-od»gmd»psf»kfs»» /upvc. » qpc /c. n# i /c> n* dynamics  I 

LBLNOA  S 
UPVCfQPC  i 

CASKXX»C$TM»NPT,DIT»£0DYN,SILD*#*IGP0T»PPF»0PC#UPVC»EST# 
XTCOR.PPF /OPPC I* OOPC l.OUPVC If OfcSClf OEFCltPUGV/Cf N* FREQ/  V*N# 
N0S0RT2  S 

N0SQRT2  * 

L8L 18* N050RT2  » 

OPPCl.OOPei.3UPVCl.Qf  SCI . OcFCl. /0PPC2. 0OPC2.0UPVC2. 0ESC2. 

0EFC2*  t 

P2A  6 

18D0RM  S 

I'SETD..  PHlPH...GOO»GMOffKFSff /PHIPHf.OPH/C.N.l/CfN#  DYNAMICS  t 

CASeXX.C5TM.MPT.DIT. EQOYN.SILOf . . . LAMA. OPH. PHIPH. EST.XYCOR. / 
f I OP 1* I PHI P 1. 1 1 5 1. IEF If /C.N.MRREIG/Vf Nf N0S0RT2  * 

N0S0RT2  » 

CASEXXf .*f EOOYNf SILO....PPF..f . XYCDB.PPF/OPPCA.f ** * /CfN.FREO  S 
OPPCA.OPPC1/MOOACC  * 

IBI$ORT.I'OSORT2  * 

I0P1.1PH1P1. lESlf IfFl,CPPCA,/10P2, IPHIP2.IES2.IEF2.0PPCB.  S 
0*PCBfOPPC2/MCOACC  i 


186  E0J1V 


169 

190 

191 


CAS6XX,UHVF,PfF,lPHlP2,10P2fIfS2f IEF2,XYCDBf ESTf MPTfDlT/ 
ZUPVC2* ZOPC?.Zt5C2*ZLFC2*  6 

ZHPVC2. OUPVC2/MOOACC / Z0PC2. 00PC2 /MOOACC /ZESC2.0ESC  2 /MOO ACC / 
ZtFC2.l'FFC2/MOOACC  » 

*?1  t 

l *1  SORT  6 

CASEXX, UHVF.ppF.ipHIPl.IOPl.IESl.IEFlf » EST.MPT . 01T/  IUPVC1. 
ZOPCl.ZeSCl.ZFFCl.  I 
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RIGID  EOPMAT  PHAP  LISTING 
Sf PUS  0 

DISPLACEMENT  APPROACH*  RIGID  FORE. AT  11 

LEVEL  2*0  NASTRAN  DPAP  COMPILER  - SOURCE  LISTING 


192 

EQUIV 

ZUPVC1 tOUPVCl/NPOACC/ 20PC It 0QPC1/H0DACC/ZE$CI*0ESC 1/HOD ACC/ 
ZEFCl»CF.FCl /NOOACC  » 

193 

JUMP 

LBL18  < 

199 

LABEL 

P2A  S 

195 

CHKPNT 

OUPVC2#OPPC2tOOPC2»OESC2*OiEC2  * 

196 

OFP 

OPPC2*OQPC2»Ol!PVC2*OEfC2tOESC2*//V*N*CARDNO  * 

197 

SAVE 

CARDNO  S 

19B 

pYTRAI^ 

XVC08tOPPC2*30PC2t 0UPVC2#  06SC2t06FC2/XYPLTE/C#H#FRfe0/C*N*PSIT / 
VtNtPFUE/VtNtCAPOPO  » 

199 

SAVE 

PFILEtC ARONO  * 

200 

<TypIoT) 

xypltf //  S 

201 

CONP 

LBL21 t JUPPPlOT  » 

202 

Plot  ^ 

PLTPARt GPSeTSt ElSETStCASEXAtBGPOTt EQkXlNtSILt*  PUGVt* / PLQTX2/ 

VtNtNSlL/V*NtLUSET/V*NtJUNPPLOT/V*N*PLTFLG/V*H*PFlLE  » 

203 

SAVE 

PEILE  * 

209 

LABEL 

LBL21  S 

205 

COND 

LBL 19t NOPSDL  * 

206 

<RANDO*> 

XrCOB»OlTtPSOL*OgPVC2tOPPC2#OOPC2*OESC2#OEFC2*CASEXX/PSDF,AUTO/ 
VtNtNOPD  1 

207 

SAVE 

NOR 0 % 

2oe 

CHKPNT 

PSDFtAUTr  t 

209 

CONO 

LBl 19#NORO  t 

210 

QYTPAff) 

XYCDBtPSOFt AUTOttt /XYPLTR/Ct N,RANO/C*H* PSET /V#N» PEILE/  V»N» 
CARDNO  t 

211 

SAVE 

PFlLEtCARONO  % 

212 

QtYPiQT) 

xypltr//  * 

213 

JUMP 

1*119  1 

219 

LASH 

ime  i 

215 

OF? 

GUPVCltOPPC ItOOPCltOiFCltOESClt //VtNtCARONO  « 
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RIGID  FORMATS 

RIGID  FORMAT  CHAR  LISTING 
•FRIES  0 

DISPLACEMENT  APPROACH#  RIGID  FORMAT  11 

LEVEL  2*0  NASTRAN  DM*  COMPILER  - SOURCE  LISTING 


216 

SAVE 

CARDNO  6 

217 

LABEL 

IBHA  $ 

216 

COND 

FINIS#»fPtATF  t 

210 

• EPT 

LBL13*100  t 

220 

JUMP 

ERRORS  » 

221 

JUMP 

FINIS  6 

222 

LABEL 

ERRORS  6 

223 

PRTPARH 

//C#H#-3/C#N#HDLFRR0 

• 

22* 

LABEL 

f RR0R2  » 

225 

PRTPARH 

//C#N#»2/C»M#HDL  PRRD 

6 

226 

LABEL 

ERR0R1  5 

227 

PRTPARH 

//C#N#-1/C#N»HDLFRP0 

6 

226 

LABEL 

ERROR*  t 

229 

PRTPARH 

//C#N#-*/C#N#HOLFRRD 

6 

230 

LABEL 

ERR0R5  S 

231 

PRTPARH 

//C#N#-9/C#N»H0lFRR0 

% 

232 

LABEL 

ERP0R6  6 

233 

PRTPARH 

//C»N#*6/C#N#HDLFR60 

6 

23* 

LABEL 

FINIS  * 

235 

END 

« 

t 


Bottoa  of  OMAP  Loop 


■> 
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3.12.2  Description  of  OMAP  Operations  for  Modal  Frequency  and  Random  SMSBIL 

3.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locatlom,  . 

and  tables  to  relate  Internal  to  external  grid  point  motors.  | 

6.  6P2  generates  Element  Connection  Table  with  Internal  Indices. 

10.  Go  to  OMAP  Mo.  20  If  no  plot  output  Is  requested.  I 

11.  PiTSET  transforms  user  Input  Into  a form  wed  to  drive  structure  plotter. 

13.  PRTMS6  prints  error  messages  associated  with  structure  plotter. 

16.  Go  to  OMAP  Mo.  20  If  no  undeformed  structure  plots  are  requested.  | 

17.  PLfT  generates  all  requested  undeformed  structure  plots. 

19.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

22.  GP3  generates  Grid  Point  Temperature  Table. 

•w 

24.  TA1  generates  element  tables  for  use  In  matrix  assembly  and  stress  recovery. 

26.  Go  to  OMAP  Mo.  226  and  print  error  messages  If  there  are  no  structural  elements  . 

31.  ENG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for  later 

assembly. 

34.  Go  to  OMAP  No.  37  if  no  stiffness  matrix  Is  to  be  assembled. 

35.  EMA  assembles  stiffness  matrix  [*!,]  er.d  Grid  Point  Singularity  Table. 

W I 

38.  Go  to  DMAP  No.  226  If  no  mass  matrix  Is  to  be  assembled.  1 

39.  EMA  assembles  stiffness  matrix  [H^]. 

41.  Go  to  OMAP  No.  44  If  no  weight  and  balance  Is  requested.  I 

42.  GPWG  generates  weight  and  balance  Information. 

43.  RFP  formats  weight  and  balance  Information  prepared  by  GPWG  and  places  It  on  the  system  output  I 
file  for  printing. 

45.  Equivalence  [K*  ] to  [Kl  If  no  general  elements. 

99  99 

47.  Go  to  DMAP  No.  50  If  no  general  elements. 

48.  SMA3  adds  general  elements  to  stiffness  matrix  [K^]  to  obtain  stiffness  matrix  [*M3- 

52.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms  multi- 
point constraint  squatlons  iRg](Ug}  ■ 0. 

67.  Go  to  OMAP  No.  62  If  general  elements  present. 

58.  GPSP  determines  If  possible  grid  point  singularities  remain. 

60.  Go  to  OMW  No.  62  If  no  grid  point  singularities  remain. 

61.  RFP  formats  table  of  possible  grid  point  singularities  prepared  by  GPSP  and  places  It  on  the  | 
system  output  file  for  printing. 

63.  Equivalence  [K  J to  [K^]  and  CMggD  to  [M^J  If  no  multipoint  constraints. 
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RIGID  FORMATS 


65,  60  to  MAP  No,  70  If  no  Multipoint  constraint*. 

66.  HCE1  partitions  Multipoint  constraint  aquations  [Rg]  > and  solvts  for  Multipoint 

constraint  transformation  matrix  . 

66.  MCE2  partitions  stiffness  and  mass  matrices 


V * 

Sin  | Sim 
Sm  1 Smb 

• e 

«nd  [Mw]  - 

* a»  * 

M 1 11 

nn  j "nm 

1 

.Smi  | Sme^ 

and  performs  matrix  reductions 

["j  • * tiitv  * t^tiytv 

["J  • tS„„J  * W&OU)  * DtJtV  ♦ 

71.  Equivalence  [Knn]  to  [K^f]  and  [unfl]  to  If  no  single-point  constraints. 

73.  Go  to  DMAP  No.  76  If  no  single-point  constraints. 

74.  SCE1  partitions  out  single-point  constraints 


Kff  j Kf$ 
, 

M [%„]  ■ 

"ff  j 

“ l”  ■“ 

Sf  1 ***. 

*s  f 1 mss€ 

77.  Equivalence  [K^J  to  [K##]  If  no  omitted  coordinates. 

78.  Equivalence  [M^]  to  [Ma#]  if  no  omitted  coordinates. 

80.  Go  to  DMAP  No.  85  If  no  omitted  coordinates. 

81.  SMPl  partitions  constrained  stiffness  matrix. 


t*ffJ 


l 1 

K 

*•  | 

eo 

— — 

k i 

K 

00  J 

solves  for  transformation  matrix  (G03  « ] 

and  performs  matrix  reduction  [K^]  • [K<4]  ♦ [Kq43C60] 
83.  SMP2  partitions  constrained  mess  matrix. 


[Mff ] ' - 


and  performs  matrix  reduction 


r. 

M 

M 

a« 

•0 

~ • “ 

H 

M 

L o* 

00 

• k;hhm]  . [ojlpyiy. 
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86.  Equivalence  [Km3  to  [Ku]  If  no  free-body  lupporti. 

88.  Go  to  DHAP  No.  92  If  no  f fee-body  lupporti. 

89.  RBNG1  partitions  out  free -body  lupporti 


«U  | *tr 

y | v 

t«M)  • 

L 

"u 

^tr 

- 

and 

""rr 

91.  Go  to  CHAP  No. 

94. 

m 

93.  Go  to  DHAP  No.  102  If  no  request  for  node  acceleration  data  recovery. 
95.  RBMG2  decomposes  constrained  stiffness  matrix  [Klt3  ■ 

97.  Go  to  DHAP  No.  102  If  no  free-body  supports. 

98  RBMG3  forms  rigid  body  transformation  matrix 

[o]  - -[Kt trh\ri. 

calculates  rigid  body  check  matrix 

tx]  - [«„.]  ♦ [k lrm, 

and  calculates  rigid  body  error  ratio 


100.  R8P^4  forms  rigid  body  mass  matrix  [mp]  ■ [Mfr]  ♦ [Hjr)[D]  * CDT3[H£r]  ♦ [DT][MtJl][D], 

103.  DrO  generates  flags  defining  members  of  various  displacement  sets  used  In  dynamic  analysis 
(USET0),  tables  relating  Internal  and  external  grid  point  nuebers,  Including  extra  points 
Introduced  for  dynamic  analysis,  and  prepares  Transfer  Function  Pool,  Dynamic  Loads  Table, 
Power  Spectral  Density  list,  Frequency  Response  List  and  Eigenvalue  Extraction  Data. 

105.  Go  to  DHAP  No.  224  and  print  error  message  If  no  Eigenvalue  Extraction  Data. 

107.  Equivalence  [G03  to  [G*]  and  [Ga]  'o  [cjj]  If  no  extra  points  Introduced  for  dynamic  analysis. 

110.  9£N)  extracts  real  eigenvalues  from  the  equation 

[*,,  - " 0 • 

calculates  rigid  body  modes  by  finding  a square  matrix  [$ra]  such  that 

[»0]  • 

Is  diagonal  and  normalized  and  computes  rigid  body  eigenvectors 
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calculates  modal  mass  matrix 


M ■ [♦>„][.,] 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

1)  Unit  value  of  selected  coordinate 

2)  Unit  value  of  largest  component 

3)  Unit  value  of  generalized  mass. 

114.  0FP  formats  the  summary  of  eigenvalues  (LAMA)  and  summary  of  eigenvalue  extraction  information 
(0EIGS)  prepared  by  READ  and  places  them  on  the  system  output  file  for  printing. 

116.  Go  to  DMAP  No.  228  and  print  error  message  If  no  eigenvalues  found. 

119.  Go  tc  next  DMAP  instruction  if  cold  start  or  modified  restart.  LBL13  will  be  altered  by 

the  I'  ■ itive  System  to  the  proper  location  inside  the  loop  for  unmodified  starts  within 

the  liiJ. 

120.  Beginning  of  loop  for  additional  sets  of  direct  input  matrices. 

122.  CASE  extracts  user  requests  from  CASECC  for  current  loop. 

125.  MTRXIN  selects  the  direct  input  matrices  for  the  current  loop,  [Kpp],  CMpp]  and  [BppJ. 

129.  Equivalence  [Mpp]  to  [M^],  [Bpp]  to  [Bpd]  and  [K^]  to  [K^]  if  no  constraints  applied  and 

[Maa]  to  [Mdd]  if  no  direct  input  mass  matrices  and  no  extra  points  introduced  for  Dynamic 

analysis. 

2 2 2 * 2 

131.  GKAD  applies  constraints  to  direct  input  matrices  [K  ],  [M  ] and  [8  ],  forming  [KrtH], 

0 0 rr  rr  PP  ou 

tM‘d]  and  [B‘d]. 

133.  GKAM  assembles  stiffness,  mass,  and  damping  matrices  In  modal  coordinates  for  use  In  Frequency 
Response. 


[•W 

= [k] 

+ ^ii^dd^dh3  • 

PW 

= [m] 

+ [4'Jh][Mdd]['0dh], 

= [b] 

+ t^^dd^dh^’ 

m. 

= modal 

masses 

b1 

= mi  2 it  f.  gff^ 

= m^  4irzf^ 

and  direct  input  matrices  may  be  complex. 

136.  Go  to  DMAP  No.  230  and  print  error  message  If  no  Frequency  Response  List. 

137.  Go  to  DMAP  No.  232  and  print  error  message  if  no  Dynamic  Loads  Table. 

138.  FRRD  forms  the  dynamic  load  vectors  {P.  } and  solves  for  the  displacements  using  the  follow- 

ing equation 

[-Mhhu>2  + 1Bhh«  + Khh]{uh)  = {Ph}. 
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140. 

142. 

144. 

145. 

147. 

148. 


151. 

153. 

154. 
156. 

159. 

161. 

162. 


164. 

168. 

169. 

170. 


Equivalence  (Pp)  to  (P^l  If  no  constraints  applied. 

VDR  prepares  displacements,  sorted  by  frequency,  for  output  using  only  the  extra  points 
Introduced  for  dynamic  analysis  and  modal  coordinates  (solution  points). 

Go  to  DMAP  No.  158  If  no  output  request  for  solution  points. 

Go  to  DMAP  No,  155  If  no  output  request  for  solution  points  sorted  by  extra  point  or  mode 
number. 

SDR3  sorts  tip  solution  point  displacements  by  extra  point  or  mode  number. 

0FP  formats  the  requested  solution  point  displacements  prepared  by  SDR3  and  places  them  on  the 
system  output  file  for  printing. 

XYTRAN  prepares  the  Input  for  X-Y  plotting  of  the  solution  point  displacements  vs.  frequ- 
ency. 

XYP10T  prepares  requested  X-Y  plots  of  the  solution  point  displacements  vs.  frequency. 

Go  to  DMAP  No.  158. 

9FP  formats  the  requested  solution  point  displacements  prepared  by  VDR  and  places  them  on  the 
system  output  file  for  printing. 

Go  to  DMAP  No.  213  If  no  output  request  Involving  dependent  degrees  of  freedom  or  forces  and 
stresses. 

Go  to  DMAP  No.  178  if  mode  acceleration  technique  not  requested. 

DDR1  transforms  the  solution  vector  of  displacements  from  modal  to  physical  coordinates 


{V  ■ E*dh]{uh} 

DDR2  calculates  an  improved  displacement  vector  using  the  mode  acceleration  technique,  if 
requested. 

Equivalence  {u^}  to  (up)  If  no  constraints  applied. 

Go  to  DMAP  No.  171  if  no  constraints  applied. 

SDR1  recovers  dependent  components  of  displacements 


{uo}  “ [G0]{ud} 


i uo 


(uf  ♦ ue) 


fuf  + ue 


{un  + ue}  * 


V " [Gml{uf  + ue}  • 


^un  + ue( 


V 


and  recovers  single-point  forces  of  constraint  {qs > ■ -(Ps)  + C ] { u ^ > 
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173. 

175. 

176. 

177. 
179. 


180. 

182. 

183. 

184. 

185. 

186. 

187. 

188. 

189. 

191. 

192. 

193. 


SDR2  calculates  element  forces  (0EFC1)  and  stresses  (0ESC1 } and  prepares  load  vectors  (0PPC1), 
displacement  vectors  (0UPVC1)  and  single-point  forces  of  constraint  (0QPC1)  for  output,  sorted 
by  frequency. 

Go  to  DMAP  No.  214  If  no  output  requests  sorted  by  point  number  of  element  number. 

SDR3  prepares  requested  output  sorted  by  point  number  or  element  number. 

Go  to  DMAP  No.  194  because  no  mode  acceleration  requested. 

SDR1  recovers  dependent  components  of  the  eigenvectors 


40>  “ • 


bf  + uej 
♦s 


{<L  + u > 

n e 


fS;1 


{-*;}  ■ .'♦*  * u« 


u } = [Ga]{4>  + u } 
wm  L mJl*n  e 


= <*g  + “e1  = {*p} 


and  recovers  single-point  forces  of  constraint 


{qs>  = [Kfs]T(4>f}  • 


SDR2  calculates  element  forces  (IEF1)  and  stresses  (IES1)  and  prepares  eigenvectors  (IPHIP1) 
and  single-point  forces  of  constraint  (IQP1)  for  output  sorted  by  frequency. 

SDR2  prepares  load  vectors  for  output  (0PPCA)  sorted  by  frequency. 

Equivalence  0PPCA  to  0PPC1  if  mode  acceleration  requested. 

Go  to  DMAP  No.  190  if  no  output  requested  by  point  number  or  element  number  sort. 

SDR3  prepares  requested  output  sorted  by  point  number  or  element  number. 

Equivalence  0PPCB  to  0PPC2  if  mode  acceleration  requested. 

DDRMM  prepares  a subset  of  the  element  forces  (ZEFC2)  and  stresses  (ZESC2),  and  displacement 
vectors  (ZUPVC2)  and  single-point  forces  of  constraint  (ZQPC2)  solutions  for  output  by  point 
number  or  element  number  sort. 

Equivalence  ZUPVC2  to  0UPVC2,  ZQPC2  to  0QPC2,  ZESC2  to  (JESC2,  and  ZEFC2  to  0EFC2  if  mode 
acceleration  requested. 

Go  to  DMAP  No.  194  because  requested  output  is  sorted  by  point  number  or  element  number. 

DDRMM  prepares  a subset  of  the  element  forces  (ZEFC1)  and  stresses  (ZESC1)  and  displacement 
vectors  (ZUPVC1)  and  single-point  forces  of  constraint  (ZQPC1)  solutions  for  output. 

Equivalence  ZUPVC1  to  0UPVC1 , ZQPC1  to  0QPC1 , ZESC1  to  0ESC1 , and  ZEFC1  to  0EFC1  if  mode 
accelerations  are  requested. 

Go  to  DMAP  No.  214  because  requested  output  is  not  sorted  by  point  number  or  element  number. 
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196.  OFP  formats  the  requested  output  prepared  by  SDR3  (no  mode  acceleration)  or  DDMfl  (with  mode 
acceleration)  and  places  It  on  the  system  output  file  for  printing. 

198.  XYTRAN  prepares  the  Input  for  requested  X-Y  plots. 

200.  XYPljJT  prepares  requested  X-Y  plots  of  displacements,  forces,  stresses,  loads  or  single-point 
forces  of  constraint  vs.  frequency. 

201.  Go  to  DMAP  No.  204  If  no  deformed  structure  plots  are  requested. 

202.  PLOT  generates  all  requested  deformed  structure  and  contour  plots. 

205.  Go  to  DMAP  No.  217  If  no  power  spectral  density  functions  or  autocorrelation  functions  re- 
quested. 

206.  RANDOM  calculates  power  spectral  density  functions  (PSDF)  and  autocorrelation  functions  (AUT0) 
using  the  previously  calculated  frequency  response. 

209.  Go  to  DMAP  No.  213  if  no  X-Y  plots  of  RANDOM  calculations  requested. 

210.  XYTRAN  prepares  the  input  tor  requested  X-Y  /.of s of  the  RANDOM  output. 

212.  XYPL0T  prepares  requested  X-Y  plots  of  autocorrelation  functions  and  power  spectral  density 
functions. 

214.  Go  to  OMAP  No.  213  because  there  are  no  frequency  response  output  requests  sorted  by 
frequency. 

215.  0FP  formats  the  frequency  response  output  requests  prepared  by  SDR2  and  places  them  on  the 
system  output  file  for  printing. 

218.  Go  to  DMAP  No.  234  if  no  additional  sets  of  direct  input  matrices  need  to  be  processed. 

219.  Go  to  DMAP  No.  120  if  additional  sets  of  direct  input  matrices  need  to  be  processed. 

220.  Go  to  DMAP  No.  222  and  print  error  message  if  more  than  100  loops. 

221.  Go  to  DMAP  No.  234  and  make  normal  exit. 

223.  M0DAL  FREQUENCY  AND  RANDOM  RESPONSE  ERROR  MESSAGE  NO.  3 - ATTEMPT  TO  EXECUTE  MORE  THAN  100 
LOOPS. 

225.  M0DAL  FREQUENCY  AND  RANDOM  RESPONSE  ERROR  MESSAGE  NO.  2 - EIGENVALUE  EXTRACTION  DATA 
REQUIRED  FOR  REAL  EIGENVALUE  ANALYSIS. 

227.  MODAL  FREQUENCY  AND  RANDOM  RESPONSE  ERROR  MESSAGE  NO.  1 - MASS  MATRIX  REQUIRED  FOR  MODAL 
FORMULATION. 

229.  MODAL  FREQUENCY  AND  RANDOM  RESPONSE  ERROR  MESSAGE  NO-  4 - REAL  EIGENVALUES  REQUIRED  FOR  MODAL 
FORMULATION. 

231.  MODAL  FREQUENCY  AND  RANDOM  RESPONSE  ERROR  MESSAGE  N0.  5 - FREQUENCY  RESPONSE  LIST  REQUIRED 
FOR  FREQUENCY  RESPONSE  CALCULATIONS. 

233.  MODAL  FREQUENCY  AND  RANDOM  RESPONSE  ERROR  MESSAGE  NO.  6 - DYNAMIC  LOADS  TABLE  REQUIRED  FOR 
FREQUENCY  RESPONSE  CALCULATIONS. 
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3.12.3  Automatic  Output  for  Modal  Frequency  and  Random  Response 

The  Eigenvalue  Summary  Table  and  the  Eigenvalue  Analysis  Summary,  as  described  under  Normal 
Mode  Analysis,  are  automatically  printed.  All  real  eigenvalues  extracted  are  Included  even 
though  not  all  are  used  Irr  the  modal  formulation. 

3.12.4  Case  Control  Deck  and  Parameters  for  Modal  Frequency  and  Random  Response 

The  following  Items  related  to  subcase  definition  and  data  selection  must  be  considered  In 
addition  to  the  list  presented  with  Direct  Frequency  and  Random  Response: 

1.  METH0D  must  appear  above  the  subcase  level  to  select  an  EIGR  card  that  exists  In  the 
Bulk  Data  Deck. 

2.  All  of  the  eigenvectors  used  In  the  modal  formulation  must  be  determined  In  a single 
executl on. 

3.  An  SPC  set  must  be  selected  above  the  subcase  level  unless  the  model  Is  a *ree  body  or  all 
constraints  are  specified  on  GRID  cards.  Scalar  Connection  cards  or  with  General  Elements. 

4.  S DAMPING  must  be  used  to  select  a TABDMP1  table  If  structural  damping  is  desired. 

Printed  output  and  X-Y  plots  that  may  be  requested  is  the  same  as  that  described  under  Direct 
Frequency  and  Random  Response.  Output  for  S0LUTI0N  points  will  have  the  modal  coordinates  identi- 
fied by  the  mode  number  determined  in  Real  Eigenvalue  Analysis. 

The  following  plotter  output  Is  also  available  In  Modal  Frequency  and  Random  Response: 

1.  Deformed  shapes  of  the  structural  model  for  selected  frequency  intervals. 

2.  Contour  plots  of  stress  and  displacement  for  selected  frequency  Intervals. 

The  eigenvectors  used  in  the  modal  formulation  may  be  obtained  for  the  S0LUTI0N  points  by 
usiiig  the  ALTER  feature  to  print  the  matrix  of  eigenvectors  following  the  execution  of  READ.  The 
eigenvectors  for  all  points  in  the  model  may  be  obtained  by  running  the  problem  initially  on  the 
Normal  Mode  Analysis  rigid  format  or  by  making  a modified  restart  using  the  Normal  Mode  Analysis 
rigid  format. 

The  following  parameters  are  used  In  Modal  Frequency  and  Random  Responre: 

1.  GRDPNT  - optional  - A positive  Integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  Ignored. 


3.12-18  (12/31/77) 


NODAL  FREQUENCY  AND  RANDOM  RESPONSE 


2.  WTMASS  - optional  - The  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  In  ENA.  Not  recommended  for  use  In 
hydroelastic  problems. 

3.  CRUPNASS  - CPBAR.  CPRflO.  CPOUADT.  CPQUAD2.  CPTRIA1 . CPTRIA2.  CPTUBE.  CPQPPLT,  CPTRPLT . 
CPTR8SC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  Include  bending  stiffness. 

4.  LFREQ  and  HFREQ  - required  unless  U0DES  Is  used.  The  real  values  of  these  parameters 
give  the  frequency  range  (LFREQ  Is  lower  limit  and  HFREQ  Is  upper  limit)  of  the  modes  to 
be  used  in  the  modal  formulation. 

5.  LMgDES  - required  unless  LFREQ  and  HFREQ  are  used.  The  Integer  value  of  this  parameter 
Is  the  number  of  lowest,  modes  to  be  used  In  the  modal  formulation. 

6.  HBOACC  - optional  - A positive  Integer  value  of  this  parameter  causes  the  Dynamic  Data 
Recovery  module  to  use  the  mode  acceleration  method.  Not  recommended  for  use  In  hydro- 
elastic problems. 

3.12.5  Optional  Diagnostic  Output  for  FEER 

Special  detailed  Information  resulting  from  requesting  DIAG  16  In  the  Executive  Control  Deck 
Is  the  same  as  described  under  Normal  Nodes  analysis  (see  Section  3.4.6). 
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3.13  MODAL  TRANSIENT  RESPONSE 

3.13.1  DMAP  Sequence  for  Modal  Transient  Response 

RIGID  FORMAT  OHAP  LISTING 
SERIFS  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  12 

LEVEL  2.0  NASTPAN  DHAP  COMPILE*  - SOURCE  LISTING 


OPTIONS  IN  cFFECTl  GO 


?RR»2  NOLIST  NOOECK  N0R6F  NOOSCAR 


NO. 12  MODAL  TRANSIENT  RESPONSE  ANALYSIS  - SERIES  0 S 

L AH A. APPEND /PHI A*APPE ND/UHVT* APPEND /TOl* APPEND  t 

GEON1*GEOM2# /GPL#£QEXIN» GPDT.CSTM# BGPOT#  SI L/V*N# LUSET/  V»N# 
NOGPOT  $ 

LUSET  * 

G^L* EQE KIN# GPOT»CSTN»  BGP 0T.S1L  t 
GE0H2.E0EXIN/ECT  $ 

ECT  » 

PC0B//C,N,PRtS/C#N#/C#N,/C#N#/V*N#NQPC06  * 
PLTS5TX.PLTPAR.GPSETS»FLSETS/N0PCDB  * 
pi.NOPCoe  $ 

PCDM»EQEXIN»ECT/PLTSETX#  PLTPAR#GPS£TS#ELSETS/V#N#N$IL/  V#N# 
JUHPPLOT  — 1 » 

NSIL.JUMPPLOT  * 

PLTSET*//  $ 

//C»N,HPY/V»N*PlTFlG/C*N#l/C»N,l  t 
//C»N#MPY/V*N#PFILf/C#N»0/C#N#0  $ 

PI*  4UMPPI OT  » 

PLTP AR * GPS ETS.ELScTS.C AS tCC> BGPOT* EQEXIN#SIL**ECT##/PL0TX1/V#N# 
NSIL/V*N* LUSET /V*N#  JUMPPLOT /V*N#  PLTFLG/V»N*PFILE  » 


16  SAVE 


JUMPPLOT»PLTFlG#PEILE  I 


IS  PRTMSG 

20  LABEL 

21  CHKPNT 

22  C[GPl  ^ 

23  CMKPNT 


PL0TX1//  % 

PI  * 

PLTPAR*6PSETS»£lSETS  * 
GEOM3*EOEXIN*GEOM2/SLT*GPTT/V*N*NOGRAy  % 
SLT#GPTT  S 
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RIGID  FORMAT  OMAP  LIFTING 
SERIES  0 

DISPLACEMENT  APPROACH#  RIGID  f OP  MAT  12 

L = V€l  2.0  NASTPAN  f>M AR  CCMPHtP  - SOURCE  IIST1NG 


2A 


25 

26 
27 
26 
29 
3C 
31 


SAVE 

COND 

PURGE 

CHKPNT 

PARAM 

PARAM 


32 

33 
3A 

35 

36 

37 
36 
39 
AO 
A 1 


SAVE 

CHKPNT 

CONO 


CHKPNT 
l AM  SI 
COND 


CHKPNT 


COND 


eCT#?PT»BGPOT#SU#GPTT»C?TH/fcST#GEI#GPECT»/V#N#LUSET/  V»N# 
N0SIHP/C»N#l/V#N»N0GENt/V#N#6tNfct  I 

NOGENl#  NCSIMP»GEN£l  * 

ERROR  1#  NCS I MP  $ 

OGPST/GfcML  * 

F.ST»GPECT»G£T#OGPST  $ 

//C#N#A00/V»N,NCKGGX/C»N,1/C#N#0  » 

//C»N»ArD/V#N»NCMGG/C#K'»  1/C#N*0  S 

ES7,CSTM#MPT»DlT#Gf 0M2»7KSLM»K01CT#M£LM#MDICT##/V»N#N0K6G*/  V# 
N»N0MG6/C#N# /C»N»/C»N> /C » Y # COUPMASS /C> Y»C PB AR /C# Y# C PROO/C » Y# 
CPOUAn/C,Y»C?Ol  AD2/C»Y#CPTRIAI/C»Y»CPTRIA2/  c»y#cpturf/c»y» 
CPaOPlT/C#Y,CPTFPLT/C#Y»CPTRU$C  * 

NOKGGX.NOMGG  * 

KKM,K0ICT»MtLM#M0IC7  » 

JMPKGCX » NOK  G3Y  J 

GPECT#KDICT#KELM/KGGX,GPST  * 

kggx#gpst  $ 

JMPKGGX  $ 

errori.nomgg  $ 

GP£CT»MD1CT#MlLM/MGG# /C.N,-1/C#Y#WTMASS-1.0  S 
MGG  * 

lGPWG,6RrPNT  i 


A?  ( 

CjPwG  J) 

BGPDT#CSTM,fOEXlN,MGG/OGPWG/V#Y.GRDPNT  — 1/C#Y.WTKASS  $ 

A3 

OF® 

OGPWG#####//  t 

AA 

LABEL 

IGPWG  * 

A5 

£OJIV 

KGGXfKGG/NOGENt.  * 

A6 

CHKPNT 

KGG  t 

A 7 

CONO 

IBlll.NOGENl  $ 
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51 

PARAH 

//C.N#MPY/V.N,NSKIP/C#N,0/C»N#0  * 

i 

1 

i 

52 

<5iO 

CASECC»Gf0M5»EQMIN#GPQT#B6PDT#CSTN/RG#»USET»ASET/  V#N# LUSET/ 
V#N.NPCFl/V»N,MFCF2/V#N,S!N«LE/V#h#0HIT/V»N,RtACT/V#N,N«!KIP/V» 
N.REPf AT/V#N,NOScT/V#N,NOL/V»N#NLA/C#Y#SUBID  t 

fr 

53 

5*Vt 

MPCFl#SIKGLt»P*m»Pe*CT.N0StT»HPCf2»N$KIP»*ePtAT»N0l»H04  S 

1 

55 

MR  AN 

/ /C. N# AND /V#N,NCSR/V#N>REACT/V*N, SINGLE  t 

f 

55 

PURGt 

GH.GHD/MPCF  1/GO#  GOD /ON IT /KFS#  PST /S  INGLE /0P/N0SR/KLR#KR»  ,NL8>m» 
MRP.DM/REACT  » 

1 

f. 

56 

CMKPKr 

KRR.KLP.TH#  mlb,prr,nr#gn»rg»go»kfs#pst#op#uset#goo#gho# ASET  S 

f 

57 

COND 

l BL  5#  Gt  Nt  l * 

( 

58 

CgED 

GPL#GPST#USET,SU/0GPST/V»N,N06PST  * 

f 

\ 

59 

5 *vfc 

N0GP5T  » 

i 

60 

COSO 

L3L5,NUGPST  i 

61 

of  p 

OGP'T, ,###//  t 

ji 

62 

LABEL 

LRL5  1 

+• 

63 

too  IV 

KGG#KNN/PPCtl/MC-G#HNN/PPCFi  * 

65 

CHKPST 

KNN#  HNN  i 

«• 

65 

COND 

t«L2»NPCfl  i 

l 

66 

Cmc£P> 

OSfT»RG/GP  » 

6 i 

CHKPNT 

GN  $ 

6 8 i 

CmclT^) 

uset»gn»('gg»mgg#./knn,«nn#»  » 

6<J 

CHKPNT 

knn#mnk  i 

70 

LArtEl 

1 B L ? i 

71 

t j:J  IV 

KNN,KtF/SINGLt/PNN,NFf /SINGLE 

72 

CMKPNT 

kff,hff  t 
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RIGID  FORMATS 


RIGIC  FORMAT  OMAR  LISTING 
SCRIES  0 

DISPt  aclnent  approach#  rigid  FORMAT  12 

LIVEL  2*0  NASTRAN  OHAP  CtHPILEP  - SQURCc  LISTING 


73 

COND 

LBL3#  SlNGl £ * 

74  < 

Cscii  3 

US6T#KNN#HNN#»/KFF»KPS#»HfF##  % 

75 

chkpnt 

kfs#kff#nff  % 

76 

LABEL 

LH3  * 

77 

EOIMV 

kff#kaa/dhit  » 

7# 

EOUIV 

NFF#HAA/CNIT  * 

7$ 

CHKPNT 

K A A # M AA  S 

0C 

COND 

L8L5.0MIT  * 

01  < 

CJhpi  ZD 

UStT#KFF»»# /GO#  K AA#  K( 0#L  00#  # # » # * 

02 

CHKPNT 

GO#  K A A S 

63  (IMP?  3 USET»GU#MFF/HAA  S 


04 

CHKPNT 

HA  A 1 

05 

LABEL 

L0L5  S 

06 

10JIV 

KAA#KLL/Rf ACT  i 

07 

CHKPNT 

KU  i 

06 

COHO 

L8L6»RtACT  » 

09  ( 

CVtnTT) 

US£T»KAA»HAA/Kll#KH,Kek»HU#NlK»H*R  » 

90 

CHKPNT 

KLL#KIR,KR##HIL#HLA»HKP  i 

91 

JUMP 

LBL8  % 

92 

LA5FI 

LPL6  t 

93 

COHO 

LBL7»H00ACC  s 

94 

LArtCt 

1418  S 

95 

CmhgT> 

KLL/LIL  5 

96 

CHKPNT 

LLL  * 

97 

COND 

L0L7.P| ACT  5 

96 

C»BH63^ 

LLL#Kl«»*«P/OM  * 

3.13-4  (12/31/77# 


MODAL  TRANSIENT  RESPONSE 


RIGID  FORMAT  DMAP  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH*  RIGXO  FORMAT  12 

LEVEL  2.0  NASTRAN  DNAP  COMF1 It R - SOURCE  LISTING 


99 

CMMPNT 

DM  t 

100 

<3Jng£> 

DM* Mil* NIP* HRR /MR  » 

101 

CHKPNT 

MR  » 

102 

LAREl 

1617  * 

103 

QPC 

DYNAMICS* GPL* SI IvUSET /6Pl0»Slt0»0S£TD»TFP00l*0lT***NlFT*TRl» 

EED  * FOD YM / V* N* US ET/V*N*lUSETD/V*N*NOTFL/V*N» NODI T/V»N*NOPSDl/ 
V*N*NOFRi /V*M»NONlFT/V»N*NOTRL/V*N*NOCID/C*N*/V*N*NOUfi  * 

10* 

SAVE 

LUStTD*NOCLT*NONLFT*NOTRl*NOUt*NOEED  t 

109 

COMO 

ER*OR2*NCEEO  t 

106 

PURGE 

UEVT /N0U1 /PNLM/NOMl FT  A 

107 

EOUIV 

GO* GOD/NOUE /GM* CMD/NOOE  S 

100 

CHKPNT 

USETO»EQOYM,TfPCOL»DlT»TRl,tU)»GOO*GHD»UIVT»NLFT*PNLH*SIlO* 
GPLD  A 

109 

PAR  AM 

//C»N»MPY/V»N*Nfc IGV/C  #N» l/C*N»-l  $ 

110 

(taT^ 

KAA*MAA*MR*OM*EtD*USET*CA$ECC/l AMA*PHIA*MI*OCIGS/C*N*MOOFS/V»N> 

NE1GV  A 

111 

SAVfc 

Hit V A 

112 

CHKPNT 

LAHA,PMJA»RI.0il6S  A 

113 

PAR  AM 

//C*N*MPY/V*N*CAR0NO/C*N*O/C*N*O  A 

1U 

OF* 

oeigs*lama»***//v*n*carono  A 

115 

SAVE 

Cardnq  a 

116 

CONP 

ERROR** Nt 1GV  A 

117 

QjTR  > fjD 

CASFCC*  MATPOOl*  f ODVN*  *TFP00L/*2PP*M2PP*I2PP/V»N*IUSIT0/V*N* 
NDK2PP/V#N»*0M2PP/V»N*6062PP  f 

UR 

SAVE 

N0R2PP*N£'M2PP*NCi?PP  A 

119 

A ‘JR  Gi 

F20D/N0K2PP/M2Dt /N0M2PP/e200/N0R2PP  A 

120 

PARAM 

//C*N*AM)/V*N»MP*HA/V*N* N0UE/V*N*N0M2PP  a 

121 

SOUIV 

M2PP*M2CO/NGA/«2PP*62tD/NOA/K?PP*t2DD/NOA/MAA»MDD/HDEMA  A 

122 

CHK P*T 

F2P**M2PP*82PP*P200*M200*B2D0*MDD  A 

3.13-5  (12/31/77) 


RIGID  FORMATS 


RIGID  FORMAT  OMAR  LISTING 
SCRIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  I? 

LEVEL  2*0  NASTRAN  CHAP  COMPILER  - SOURCE  LISTING 


123  QN AO" 


129 

CHKPNT 

123 

(SXAM^) 

126 

SAVE 

127 

CHKPNT 

12t 

CONO 

129 

PARIM 

130 

PARAH 

131 

JUMP 

132 

LABEL 

133 

PUR  Gt 

139 

ClA<E~3 

13$ 

SAVE 

136 

CHK RNT 

137 

PAR  AM 

1 36 

US£TD,GM*GO,,,HAA,  , K2RP, M2PP* B2PP /* , HOC, GMQ,  GOD»K20n,N*00» 

R21D/C, N*  TMNRfcSP/C  *N, 01  SP/C,N»  NODAL /C,N, 0.0/  C»N,0.0/C*N,0.0/ 
V,N,N0K2PP/V,N,NEH2PP/V*h,N0B2PP/  V*N, HPCF1/V,N, SINGLE /V,N, 
0»lT/V#H,NOUe/C#N,-l/C#N»-l/  C,N,9l/V» Y»NOOACC  • -l  * 

NO0*GM0*G&0*M2Dt *M2CC*R2DD  » 

L>SETD,PHIA,MI*LANA,ClT,M200,G200,K2DD,CASECC/NHH,BHrt,KMH,RMlDM/ 

V*N*NOLt/C» T, l «C 0£ S •0/C*r.LFR£ 0-0.0/C* r»HFRE0«O.O/V»N,  N0M2RP/ 
V*  h*NP§2PP /V,N*NCK2PP/V* N*N9NCUP/V,N,  FMQOE  • 

NONCUP, f MODf  * 

mhh*shh*khh*phidh  t 

fRR0R5,NC'TRl  * 


//C»N,ADC/V,N*NtVER/C,N*  WC«N*0  $ 
/2C*N*NPV/V*N,RCP«ATT/C*N* l/C*N*-l  S 


LBL13  * 
LBLI3  % 


op  of  OMAR  Loop 


D 


PNLH*0LHV1*0PNL l »0UHV2,0PNL2*  X YPLI TA,OPP 1*  OOPl *0CPVL»QPS1»  OCFl, 
OPP7*OOP2,CLlPV2»Otf?*OfF2*PLOTX2*XVPlTT»  OPPA*  I0P1*  I PHI  PI*  I ESI* 
IEF1.PPPR* ICP2,lPHlP2,I|S2*IEf 2*20P2,ZUPV2»ZES2»7EF2/NRVPR  * 

CASfCC, /CAfEXX/C,N*TRAN/V*N»RlPfcATT / V*  N*  NOLOOP  « 

REPEATT, NOLOOP  S 


CAS£VX  S 


//c*n,mpy/v,m,ncol/c*n,o/c»n,i  » 

CA$EXX*USfTO»DLT*SLT»BGPOT  *SIL*CSTM*TRL*01T*6MO*GOD* PHIDM,  1ST, 
NGG/PPT *P$T*PDT*PO*PH*TOL/V*N*NOSIT/V, N*  POEROO/V*N* NCOL  t 


139 

SAVE 

PD=PDC),NPSf  T % 

l AO 

CHKPNT 

PPT»PST»POT,PD*PH,TOL  1 

191 

EOUIV 

PO,POT/PPEPOf)/PPT,POT/NaSET  * 

192 

CHKPNT 

PDT  » 

193 

CASE  XX, TPl,NLFT*DIT,KHH, BHH, MHH, Ph/UHVT*  PNLH/C*N, MODAL / V,N, 
NOUC/V,N,N(lNCUP/V,N,NCOL/C.  V*  1ST  ART  » 

199 

SAVE 

NCOL  * 

3.13-6  (12/31/77) 


NODAL  TRANSIENT  RESPONSE 


RIGID  FO»«AT  DM’  LISTING 
SltlfS  0 

D1SRL4C ENf  NT  ARRROACH#  RIGIO  RJRNAT  12 

LEVEL  2*0  NaSTRAN  ONAR  CCHRIIER  - SOURCE  LISTING 


169 

CHR*NT 

166 

167 

SAVE 

161 

CHK RNT 

160 

COND 

190 

CfORl^ 

191 

ORR 

192 

SAVE 

191 

chkrnt 

19A 

CmRAff) 

199 

SAVE 

196 

<xmot) 

197 

LABEL 

196 

RARAN 

196 

COND 

160 

RARAR 

161 

RARAN 

162 

COND 

161 

Qor  i 3 

16A 

CHK RNT 

169 

COND 

166 

QOREQ 

167 

CHK RNT 

161 

EOUIV 

166 

CHK RNT 

UHVT»RNLM  S 

CASE XX* £QOYN*USf TO»UNVT*  TOl*  XYC06*RNLH/0UHV1#0RN11 / C*N* 
TRANRESR/C  * N* NODAL  VC * N» 0 /V* N*NOH/V#N» NOR /V#N# ERODE  S 

NON* NOR  $ 

OUHVlfORNLI  t 

LAL16»N0H  I 

0UHVl#0RNli»»#,/0UHV2#0RNl*»###  l 
OUHV2»ORNL2**## //V*N*CARDNO  $ 

CARONC  l 
0RNi2*0UNV2  I 

XYCD9»0UNV2*0RNl2,,,/XVRlTTA/C#N#TAAN/C#N»HSGT/V»N#REIlf/V*N, 
CARONP  f 

RRIlf *C ARONO  » 

XYRLTTA/V  f 

III  16  S 

//C*N#ANC/V#N#R,ajHR/V*N,NOR/V»N#JUHRRlOT  * 

LAL19#R  Jt'HR  S 

//C#N#NOT/V#N#Nf NOP/V* Y*  NOD ACC  * 

//C#N#ANO/V»N,HL JUNR/V»Y*NOOACC/V#N,JUNRRLOT  * 
l ADORN*  HR JUNR  t 
U*«VT»RNIDN/U0V1T  « 

UDV1T  * 

l»LNOD*HOOACC  » 

USETD*0DV1T*  APT*  K2P0# 1200*  NOD#  # LLL#DN/U0V2T*UEVT#RAE/  C»N# 
TRANRCSR/V*  N*Nf)l'f /V#N»RE act/c»n#o  % 

UDV2T»CEVT * RAE  S 

UOV2T»UOV1T/NONOO  S 

U0V1T  I 


3.13-7  (12/3T/77) 


RIGID  FORMATS 


RIGID  FORMAT  OMAR  IISTINC 

sitirs  o 

OISFlACEMfNT  APPROACH#  A I6IO  FORMAT  12 

tfVIt  2*0  NASTRAN  OMAR  (OMPflcR  - SOURCE  11STIM6 


170  IARFI 

171  EOJIV 

172  CONO 
171  QOR  l 3 
17A  LARIL 

175  CrtKPMl 

176  QORZ  ^ 

177  Q0A1 
1 7R  JUMP 
170  IARIL 
ItO  gORl  Q 
1R1  Gd*2 


IRLNOO  5 
UDVIT»UPV/MCA  5 
IR11*#N0A  S 

USITD##UDV1T#»»C0D#6MD»PST#KFS##/UPV»»0P/C»M#1/C»M#0YNAMICS  f 
IH1A  « 

UPV.OP  S 

CASCXX#C?TM#«PT#OlT#FCnYN»$ZU*»## R6PDT#T0L#0P#UPV#ES7#  XYCDI# 
PPT/OPPl»OOPl#OlPVl»OESl#OEFl»PU«V/C»N#TAAHRfSP  S 

OPPl#OQPl#OUPVl#OE$l#OEFl#/OPP2#OQP2#OUPV2»OIS2#OfcF2»  • 

F2A  t 

IROORM  1 

USETD#»PHl0h»»#60P#6MD»#MFS##/PMlPH»#0PM/C»M#l/C»»i#REie  t 

CASE  XX#  C5  T*#  APT#DlT»ti  90YN#  $110#  # # # l AMA#  QPM# PHIPH#  L$T»  XYCOR#  / 
#I0Fl#IFHrFl»I*!l*HFl*/C#'Y#MMRE16  » 


1R2 


113 

IRA 

115 


1R6  EOJIV 
117  IAREL 


CASfXX##»#tC0YN#Sll0##»#10k####XYCbR»FFT /OF FA#  »#»#/€ #M» 

TRANRf S*  R 

OFFA#IOFl»lFlIPl#If Sl#UFl#/0FFR#lor2#lFHIF2#lES2»UF2#  t 
OPPR#OPP?/MCDACf  I 

CASEXX#UHVT#T0l#lFMlF2.10F2«IES2#lfcF2»#EST#MFT#01T/  7UFV2# 
2QP2»ZtS2#ZtF2.  S 

2UFV2»OUFV2/MOPACC/20F2#OCF2/*-f!5ACC/2FF2»OIF2/MOOACC/2«S?»ef  J2/ 
MOOACC  » 

F2A  S 


1RR 

1R9 

100 

101 

192 


CMKFMT 


OFF 

SAVf 

COMO 


PFF2#OOF?,OLFV2#Of«2.01F?  » 
OUFV2#OFF2#OOF?#OtY2#li(S?#//V#N#CAROMO  % 

CARDNO  * 

F2»  JUMPPl OT  % 

Ft TFAF#  fiFlfeTS#  cl StT$#C ASIXX#RCFOT#  EOfXlN#  $IL#  r PU6V  ##/PlOTX?/ 
V#ft#NSU/V#lt#rJSe‘T/V#N#.a'MPAU)T/V#N#Fim6/V#N#Pt!LS  t 


3.13-8  (12/31/77) 


MODAL  TRANSIENT  RESPONSE 


RIGID  FORMAT  DNAP  LISTING 

SERIES  0 

DISPLACEMENT  APPROACH#  RIGID  FORMAT  12 

LEVEL  2.0  NASTRAN  OMAP  COMPILER  - SOURCE  LISTING 


193  SAVE 
199  PRTMS6 

195  LABEL 

196  Cm  PAN) 

197  SAVE 

198  C*TPLOf) 

199  LABEL 
20C  COHO 
201  Pf#T 

PFILE  t 
PL0TX2//  * 

P2  * 

XTCD8»0PP2#O0P2#0UPV2»0£?2»0EF2/XTPLTT/C»N# TRAN/C. N.PSET/V#N» 
PFILE/Vf N»C ARONO  * 

PFILE.C ARDNO  S 

XYPLTT//  i 

LBL15  $ 

FINIS. REPLATT  $ 

LBL13.1Q0  » {Bottoe  of  OMAP  Loop) 

202 

JUMP 

ERROR  3 * 's ^ 

203 

JUMP 

FINIS  » 

209 

LABEL 

ERR0P3  S 

205 

PRTPARM 

/ /C  »N#-3/C#  N.MOLTRD  $ 

206 

LAPEL 

ERROR?  ( 

207 

PRTPARM 

//C.N,-2/C»N,MDtTR0  * 

208 

LAPEL 

ERROR  1 S 

209 

PRTPARM 

//C.N.-l/C.N.MDLTRO  * 

210 

LABEL 

ERR0P9  % 

211 

PRTPIRN 

//C.N.-9/C.N.MDLTR0  $ 

212 

LAB  FI 

ERR0R5  * 

213 

PRTPARM 

//C.N.-5/C.N.MDLTRP  S 

219 

LA9FL 

FINIS  t 

215 

ENO 

i 

3.13-9  (1 2/31/77) 


RIGID  FORMATS 


3.13.2  Description  of  DMAP  Operations  for  Modal  Transient  Response 

3.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  to  relate  internal  to  external  grid  point  numbers. 

6.  GP2  generates  Element  Connection  Table  with  internal  indices. 

10.  Go  to  DMAP  No.  20  if  no  plot  output  is  requested. 

11.  PLTSET  transforms  user  input  into  a form  used  to  drive  structure  plotter. 

13.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

16.  Go  to  DMAP  No.  20  if  no  undeformed  structure  plots  are  requested. 

17.  PL0T  generates  all  requested  undeformed  structure  plots. 

19.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  gonerated. 

22.  GP3  generates  Grid  Point  Temperature  Table. 

24.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

26.  Go  to  DMAP  No.  208  and  print  error  message  if  there  are  no  structural  elements. 

31.  EMG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for  later 
assembly. 

34.  Go  to  DMAP  No.  37  if  no  stiffness  matrix  is  to  be  assembled. 

35.  EMA  assenbles  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

38.  Go  to  DMAP  No.  208  and  print  error  message  If  no  mass  matrix  is  to  be  assembled. 

39.  EMA  assembles  mass  matrix  [Mgg]. 

41.  Go  to  DMAP  No.  44  if  no  weight  and  balance  Is  requested. 

42.  GPWG  generates  weight  and  balance  information. 

43.  0FP  formats  weight  and  balance  Information  prepared  by  GPWG  and  places  it  on  the  system  output 
file  for  printing. 

45.  Equivalence  [K*g]  to  [K^]  if  no  general  elements. 

47.  Go  to  DMAP  No.  50  if  no  general  elements. 

48.  SMA3  adds  general  elements  to  stiffness  matrix  [K*  ] to  obtain  stiffness  matrix  [K  1. 

99  99 

52.  GP4  generates  flags  defining  members  of  various  displacement  sets  ( USET)  and  forms  multi- 
point constraint  equations  [R  ]{u„}  = 0. 

9 9 

57.  Go  to  DMAP  No.  62  if  general  elements  present. 

58.  GPSP  determines  if  possible  grid  point  singularities  remain. 

60.  Go  to  DMAP  No.  62  if  no  grid  point  singularities  remain. 

61.  0FP  formats  the  table  of  possible  grid  point  singularities  prepared  by  GPSP  and  places  It  on 
the  system  output  file  for  printing. 

63.  Equivalence  [Kgg]  to  [Knn]  and  [Mgg]  to  [Mnn3  if  no  multipoint  constraints. 


3.13-10  (12/31/77) 


MODAL  TRANSIENT  RESPONSE 


calculates  modal  mass  matrix 


_Dm  Vo 

-Vo  . 


[m]  = [^J[Maa3t^3 


and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

1)  Unit  value  of  selected  coordinate 

2)  Unit  value  of  largest  component 

3)  Unit  value  of  generalized  mass. 


114.  0FP  formats  the  summary  of  eigenvalues  (LAMA)  and  summary  of  eigenvalue  extraction  infor- 
mation (0EIGS)  prepared  by  READ  and  places  them  on  the  system  output  file  for  printing. 

116.  Go  to  DMAP  No.  210  and  print  error  message  if  no  elgenval’.ies  found. 

117.  MTRX1N  selects  the  direct  input  matrices  [Kpp],  [M^p]  and  tBppj. 

121.  Equivalence  [Mpp3  to  [M^],  [Bpp]  to  [B^]  and  [K^p]  to  [K^]  If  no  constraints  applied, 
and  [M  ,]  to  [M..]  i,‘  no  direct  input  mass  matrices  and  no  extra  points. 

Ad  Cu 

123.  GKAD  applies  constraints  to  direct  input  matrices  [Kpp],  [Mpp3  and  tBpp],  forming  [Kjd], 
tMdd]  and  [Bdd]- 

126.  GKAM  assembles  stiffness  mass  and  damping  matrices  In  modal  coordinates  for  use  in  Transient 
Response 

0W  = DO  + £*dh^Kdd^dh^  * 

PW  - W ♦ U^t^tVhl  * 

rBhh]  • [b]  ♦ [*;h][B2dH»dh]  . 

where 

m.  - modal  masses 

b.  * m-  2 n f. 

2 2 

k.  = m^  4n  f^ 

and  all  matrices  are  real. 

128.  Go  to  DMAP  No.  212  and  print  error  message  if  no  Transient  Response  List. 

131.  Go  to  next  DMAP  instruction  if  cold  start  or  modified  restart.  LBL13  will  be  altered  by  the 
Executive  System  to  the  proper  location  inside  the  loop  for  unmodified  starts  within  the 
loop. 
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132.  Beginning  of  loop  for  additional  dynamic  load  sets. 

134.  CASE  extracts  user  requests  from  CASECC  for  current  loop. 

138.  TRLG  generates  matrices  of  loads  versus  time.  {P*},  {P*},  and  {P^}  are  generated  Mlth  one 
column  per  output  time  step.  {P^}  and  (Ph>  are  generated  with  one  column  per  solution  time 
step,  and  the  Transient  Output  List  (T0L)  Is  a list  of  output  time  steps. 

141.  Equivalence  {P^}  to  (pJ)  If  the  output  times  are  the  same  as  the  solution  times  and  {P^}  to 

{P*}  If  the  d and  p sets  are  the  same. 

P 

143.  TRD  forms  the  linear,  {Pd>,  and  nonlinear,  {Pjj1},  dynamic  load  vectors  and  Integrates  the 
equations  of  motion  using  the  standard  starting  procedure  over  specified  time  periods  to 
solve  for  the  displacements,  velocities  and  accelerations,  using  the  following  equation 

tv2  ♦ “hhO  * w ■ <v  * <C>  • 

146.  VDR  prepares  displacements,  velocities  and  accelerations,  sorted  by  time  step,  for  output 
using  only  the  extra  points  Introduced  for  dynamic  analysis  and  modal  coordinates  (solution 
points) . 

149.  Go  to  DMAP  No.  157  If  no  output  request  for  the  solution  points. 

150.  SDR3  sorts  the  solution  point  displacements,  velocities,  accelerations  and  nonlinear  load 
vectors  by  point  number. 

151.  BFP  formats  the  requested  solution  point  displacements,  velocities,  accelerations  and 
non-linear  load  vectors  prepared  by  SDR3  and  places  them  on  the  system  output  file  for 
printing. 

154.  XYTRAN  prepares  the  Input  for  X-Y  plotting  of  the  solution  point  displacements,  velocities, 
accelerations  and  nonlinear  load  vectors  vs  time. 

156.  XYPL0T  prepares  requested  X-Y  plots  of  the  solution  point  displacements,  velocities,  accel- 
erations and  nonlinear  load  vectors  vs  time. 

159.  Go  to  DMAP  No.  199  If  no  output  request  involving  dependent  degrees  of  freedom,  forces  and 
stresses,  or  deformed  structure  plot. 

163.  DDR1  transforms  the  solution  vector  displacements  from  modal  to  physical  coordinates 

w 

<«d>  = ^dh]{uh}  * 

165.  Go  to  DMAP  No.  170  if  mode  acceleration  technique  not  requested. 

166.  DDR2  calculates  an  Improved  displacement  vector  using  the  mode  acceleration  technique,  if 
requested. 

171.  Equivalence  {u^}  to  (Up)  If  no  constraints  applied. 

172.  Go  to  DMAP  No.  174  If  no  constraints  applied. 
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173.  SDR1  recovers  dependent  components  of  displacements 


V - £G>d> 


uf  + ue 


• (uf  + ufi} 


= + utt>  , {Um}  = + “e1  * 


n e 


and  recovers  single-point  forces  of  constraint  {qs>  ■ -{Ps>  + [K^s]{uf>  . 

176.  5DR2  calculates  element  forces  (0EF1)  and  stresses  (0ES1 ) and  prepares  load  vectors  {0PP1 ) , 
displacement,  velocity  and  acceleration  vectors  (0UPV1 ) and  single-point  forces  of  constraint 
(0QP1)  for  output  and  the  translation  components  of  the  displacement  vector  (PUGV)  sorted  by 
time  step. 

177.  SDR3  prepares  requested  output  sorted  by  point  number  or  element  number. 

178.  Go  to  DMAP  No.  187  because  no  mode  acceleration  requested. 

180.  SDR1  recovers  dependent  components  of  the  eigenvectors 


<v  = [v{»h}  • 


= («l>f  ♦ ue) 


♦f  + ue 

K 


+ uj  UJ  ■ + ue} 


rn  e 


A + U 

vn  e 


= + ue}  = {V 


and  recovers  single-point  forces  of  constraint 


{qs)  = [Kfs]T{$f)  • 

181  SDR2  calculates  element  forces  (IEF1)  and  stresses  (IES1)  and  prepares  eigenvectors  (IPHIP1) 

and  single-point  forces  of  constraint  (IQP1)  for  output  sorted  by  time  step. 

182.  SDR2  prepares  load  vectors  for  output  (0PPA)  sorted  by  time  step. 

183.  S0R3  prepares  requested  output  sorted  by  point  number  or  element  number. 
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184. 

185. 

186. 
189. 

191. 

192. 
194. 

196. 

198. 

200. 

201. 

202. 

203. 

205. 

207. 

209. 

211. 

213. 


Equivalence  0PPB  to  0PP2  If  mode  acceleration  requested. 

DDRMM  prepares  a subset  of  the  element  forces  (ZEF2)  and  stresses  (ZES2) • displacement 
vectors  (ZUPV2)  and  single-point  forces  of  constraint  (ZQP2)  solutions  for  output  sorted 
by  point  number  of  element  number. 

Equivalence  ZUPV2  to  0UPV2,  ZQP2  to  0QP2,  ZES2  to  0ES2,  and  ZEF2  to  0EF2  If  mode  accelera- 
tion requested. 

0FP  formats  requested  output  prepared  by  SDR3  (no  mode  acceleration)  or  DDRMM  (with  mode 
acceleration)  and  places  It  on  the  system  output  file  for  printing. 

Go  to  DMAP  No.  195  If  no  deformed  structure  plots  requested. 

PL0T  prepares  all  requested  deformed  structure  and  contour  plots. 

PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  deformed  plot 
generated. 

XYTRAN  prepares  the  input  for  requested  X-Y  plots. 

XYPL0T  prepares  requested  X-Y  plots  of  displacements,  velocities,  accelerations,  forces, 
stresses,  loads  or  single-point  forces  of  constraint  vs  time. 

Go  to  DMAP  No.  214  If  no  additional  dynamic  load  sets  need  to  be  processed. 


Go  to  DMAP  No.  132  if  additional  dynamic  load  sets  need  to  be  processed. 
Go  to  DMAP  No.  204  and  print  error  message  If  more  than  100  loops. 

Go  to  OMAP  No.  214  and  make  normal  exit. 


M0DAL  TRANSIENT  RESP0NSE  ERR0R  MESSAGE  N0.  3 

M0DAL  TRANSIENT  RESPONSE  ERR0R  MESSAGE  N0.  2 
EIGENVALUE  ANALYSIS. 

M0DAL  TRANSIENT  RESP0NSE  ERR0R  MESSAGE  N0.  1 

M0OAL  TRANSIENT  RESP0NSE  ERR0R  MESSAGE  N0.  4 
T10N. 


ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 
EIGENVALUE  EXTRACTION  DATA  REQUIRED  F0R  REAL 

MASS  MATRIX  REQUIRED  F0R  M0DAL  F0RMULATI0N. 
REAL  EIGENVALUES  REQUIRED  F0R  M0DAL  FORMULA- 


MODAL  TRANSIENT  RESPONSE  ERROR  MESSAGE  NO.  5 - TRANSIENT  RESPONSE  LIST  REQUIRED  FOR  TRANS- 
IENT RESPONSE  CALCULATIONS. 
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3.13.3  Automatic  Output  for  Modal  Transient  Response 

The  Eigenvalue  Summary  Table  and  the  Eigenvalue  Analysis  Summary,  as  described  under  Normal 
Mode  Analysis,  are  automatically  printed.  All  real  eigenvalues  extracted  are  Included  even 
though  not  all  are  used  in  the  modal  formulation. 

3.13.4  Case  Control  Deck  and  Parameters  for  Modal  Transient  Response 

The  following  Items  related  to  subcase  definition  and  data  selection  must  be  considered  In 
addition  to  the  list  presented  with  Direct  Transient  Response: 

1.  METH0D  must  appear  above  the  subcase  level  to  select  an  EIGR  card  that  exists  In  the 
Bulk  Data  Deck. 

2.  All  of  the  eigenvectors  used  in  the  modal  formulation  must  be  determined  In  a single 
execution. 

3.  An  SPC  set  must  be  selected  above  the  subcase  level  unless  the  model  is  a free  body  or 
all  constraints  are  specified  on  GRID  cards.  Scalar  Connection  cards  or  with  Genercl 
Elements . 

4.  SCAMPING  must  be  used  to  select  a TABDMP1  table  if  structural  damping  is  desired. 

Output  that  may  be  requested  is  the  same  as  that  described  under  Direct  Transient  Response. 
Output  for  S0LUT10N  points  will  have  the  modal  coordinates  identified  by  the  mode  number 
determined  In  Real  Eigenvalue  Analysis. 

The  eigenvectors  used  in  the  modal  formulation  may  be  obtained  for  the  S0LUTI0N  points  by 
using  the  ALTER  feature  to  print  the  matrix  of  eigenvectors  following  the  execution  of  READ.  The 
eigenvectors  for  all  points  In  the  model  may  be  obtained  by  running  the  problem  Initially  on  the 
Norma!  Mode  Analysis  rigid  format  or  by  making  a modified  restart  using  the  Normal  Mode  Analysis 

• 

rigid  format. 

The  following  parameters  are  used  in  Modal  Transient  Response: 

1.  GRDPNT  - optional  - A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  ar.d  balance  information  to  be 
printed.  All  fluid  related  masses  are  Ignored. 
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2.  WTMASS  - optional  - The  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  In  EMA.  Not  recommended  for  use  In 
hydroelastic  problem. 

3.  C8UPMASS  - CPBAR.  CPR8D.  CPQUAD1 . CPQUAD2 . CPTRIA1 . CPTRIA2.  CPTUBE.  CPQDPLT.  CPTRPLT . 
CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  Include  bending  stiffness. 

4.  LFREQ  and  HFREQ  - required  unless  LM0DES  Is  used.  The  values  of  these  parameters  give 
the  frequency  range  (LFREQ  Is  lower  limit  and  HFREQ  is  upper  limit)  of  the  modes  to  be 
used  In  the  modal  formulation. 

5.  LM0DES  - required  unless  LFREQ  and  HFREQ  are  used.  The  Integer  value  of  this  parameter 
Is  the  number  of  lowest  modes  to  be  used  In  the  modal  formulation. 

6.  H0OACC  - optional  - A positive  Integer  value  of  this  parameter  causes  the  Dynamic  Data 
Recovery  module  to  use  the  mode  acceleration  method.  Not  recommended  for  use  In  hydro- 
elastic problems. 

7.  ISTART  - optional  - A positive  value  of  this  parameter  will  cause  the  TRD  module  to  use 
the  second  (or  alternate)  starting  method  (see  Section  11.3  of  the  Theoretical  Manual). 
The  alternate  starting  method  Is  recommended  when  Initial  accelerations  are  significant 
and  when  the  mass  matrix  Is  non-singular. 

3.13.5  Optional  Diagnostic  Output  for  FEER 

Special  detailed  Information  resulting  from  requesting  DIAG  16  In  the  Executive  Control  Deck 

♦ 

Is  the  same  as  described  under  Normal  Modes  analysis  (see  Section  3.4.6). 
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3.14  NORMAL  MODES  WITH  DIFFERENTIAL  STIFFNESS 

1.14.1  DMAP  Sequence  for  Nonna!  Modes  with  Differential  Stiffness 

RIGID  FORMAT  OMAR  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH*  R1GIO  FORMAT  13 

LEVEL  2*0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


OPTIONS  IN  EFFECTi  GO  ERR"2  NOLIST  NOOECK  NOREF  MOOSCAR 

1 BEGIN  NO* 13  NORMAL  MODES  WITH  DIFFERENTIAL  STIFFNESS  - SERIES  0 $ 
LAM A "APPEND /PHI A "APPEND  * 

GE0MI*GE0M2#/CPL#EQ£XIN*GP0T»CSTH,§GPDT#SII/V»N#IUSET/  V»N* 
N06PDT  S 

4 SAVE  LUSET  % 

9 CHKPNT  6PL»E0|XIN»  CPOT »CSTM»B6PDT»SIL  f 

6 (gP2  CE0N2,EQEXIN/ECT  » 

T CHKPNT  ECT  1 

PCDB//C*N,PRES/C»N./C»N,/C*N»/V*N#NOPCDB  S 
PLTSETX»PLTPAR»  6PSET3»EL  SETS/NOPCOB  » 

P1»N0PCD6  % 


8 PAR  AML 

9 PURGE 

10  COND 

11  PLTSET 


PCOB,EOEXIN,ECT/PITSETX#PLTPAR,GPSETS*ELSETS/V»N,NSIL/ 
JUNPPLOT*-!  * 


V»N# 


12  SAVE  NSIl* JUNPPLOT  3 

13  PRTMSG  PLTSETX//  S 

14  PARAM  //C*N,MPY/V*N,PtTFLG/C,M,l/C*N*l  S 

19  PARAM  //C»N»MPY/V*N#PFIlE/C#N»0/C*N»0  % 

16  COND  Pi*  JUNPPLOT  * 

17  C?LOT~^)  PLTPAR,GPSETS»ELSETS»CASECC»BGPDT#E0EXIN#SII##ECT»»/PL0TX1/V*N* 

NSIL/V»N*LUSET/V»N» JUNPPLOT /V»N»PLTFLG/V»NfPFILE  t 


18  SAVE 


JUNPPL0T#PLTFLC#PFILE  i 


19  PRTMSG 

20  LABEL 

21  CHKPNT 

23  CHKPNT 


PL0TX1//  % 

PI  * 

PLTPAR#CPSETS»EISETS  $ 

GEOM3*EQEXIN*GEOM2/SLT*GPTT/V*N*NOGRAV  % 
SLT*  GPTT  S 


3.14-1  (12/31//7) 


r 


RIGID  FORMATS 

*1610  FORMAT  OMAF  LISTING 
SHIES  U 

DISPLACEMENT  APPROACH*  *1610  FORMAT  13 

LEVEL  2.0  NASTRAN  DMAF  COHFILER  - SOURCE  LISTING 


24 

€CT»£FT»l6FDT»$ll»6FTT»CSTH/E$Tf &E1*6FECY» /V, N.LUSET/  V,n, 
NOSIMP/Cf N* l/V*N*NOGENl/V»N* GENII  t 

29 

SAVE 

N0SlMP#N0GENL»CENEL  » 

26 

COND 

ERR0R1* NOSI MF  % 

27 

FUR6E 

06FST/6ENEL  » 

26 

CHKFNT 

EST»6FECT»6EI#0GFST  % 

29 

FARAM 

//C»N,A00/V#N#N0K66X/C»N#i/C»N#O  t 

30 

FARAM 

//C»NfADO/V»N»NOMG6/C»N,l/C»N,0  % 

31 

<50 

EST#CSTH#MFT»OIT»6EOM2#/KELM»KOICT#MELM,MOICT»»/V»N,NOKGGX/  v» 
N#NOHCG/C#N,/C.N»/C#N,/C»r*COUPNA5S/C»Y#CPBAR/CfY,CPROD/C»Y. 
CFQUA01/CfY*CF0UA02/C»Y»CFTRlAl/C»Y#CFTRlA2/  C# Y#CPTURf/C, Y» 
CFOOFLT /C» Y*CPTRPLT/C# Y» CFTRBSC  $ 

32 

SAVE 

NOKGGX* N0M66  3 

33 

CHKFNT 

KELM,KOICT»MELM#MOICT  S 

34 

COHO 

JMPKG6* N0K66X  » 

39 

Cj«A~~^) 

GPECT»KDICT»KELM/KC6X*CPST  > 

36 

CHKFNT 

KGGX#GP$T  * 

37 

LABEL 

JHPK6G  3 

36 

CONO 

ER*0*3#N0MGC  * 

39 

6FECT»MDICT»MELM/M6G# /C#  N»-l/C» Y»  WTMASS«1»0  1 

40 

CHKFNT 

M66  S 

41 

CONO 

LBLlfGROPNT  t 

42 

dyo 

B6FOT#CSTM,EO|XIN,M6G/OGF«G/V,Y»6ROFNT/C#Y*WTMASS  a 

43 

OFF 

OGFVG»»»»»//  $ 

44 

LABEL 

LBL1  S 

49 

EOUIV 

KGGX'KGG/NOGENL  * 

46 

CHKFNT 

KG6  * 

47 

CONO 

IBLU'NOGENL  $ 
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111610  FORMAT 
SERIES  0 

OMAP  LISTIN6 

DISPLACEMENT 

APPROACH.  R 1610  FORMAT  IS 

LEVEL  2.0  NASTRAN  OHAP  COMPILE*  - SOURCE  USTIN6 

48  C$MA3  3 

6II.K66X/K66/V.N.LUSET/V.N.N06ENI/V.N.N0SINP  8 

49 

CMKPNT 

K66  S 

50 

LABEL 

LBL11  A 

51 

PAR  AM 

//C.N.MPY/V.N.NSKIP/C.N.O/C.N.O  8 

CASECC. 6E0H4.E0EXIN.6PDT.86PDT.CSTH/R6.YS.USET. ASET/V.N.LUSIT/ 
V.H.MPCF1/V.N.MPCF2/V.N. SIN6LE/V.N.0MIT/V. N.REACT/V.N.NSXIP/V. 
N.REPEAT/V. N.HOSET/V. N.NOl/V.N.NOA/C. Y.SUIIO  8 

52  ( 

<GP4 

S3 

SAVE 

MPCF1.MPCF2.SIN6LE. OMIT. REACT. MSK1P. RIPE AT. HOSIT.NOL.NOA  8 

54 

COND 

ER*0*6» NOL  8 

55 

PARAH 

//C.N. ANO/V.N. NOSR/V.N. SI N6LI/V.N* REACT  8 

56 

PUR6E 

6M/NPCF1/60.KO0. L00.P0.U00V.RU0V/0MIT/PS.KFS.KSS/SIN6LE/  06/ 

NOSR  8 

57 

CHKPNT 

6M.R6.60.KOO.LOO.PO.UOOV.RUOV.YS* PS. KFS.KSS.USET. ASET. 06  8 

58 

CONO 

L8L40. REACT  8 

59 

JUMP 

ERRORS  8 

60 

LABEL 

18140  8 

61 

CONO 

L8L4.6ENEL  8 

62 

dPsT} 

6PL. 6PST. USIT* S 1L/06PST/ V. N.N06PST  8 

63 

SAVE 

N06PST  8 

64 

CONO 

LBL4.N06PST  8 

65 

OFP 

06PST. ..»»//  8 

66 

LABEL 

L8L4  8 

6T 

EOUXV 

K66.KNN/MPCF1  8 

68 

CHKPNT 

KNN  8 

69 

CONO 

LBL2.MPCF2  8 

70 

<mceY 

USET.R6/6M  8 

71 

CHKPNT 

6M  8 

72 

USET.6N.K66.../KNN...  8 
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RIGID  FORMAT  DHAF  L'RTING 
SERIES  0 

DISPLACEMENT  AFFROACH#  RIGID  FORMAT  II 

LIVIl  1.0  MASTRAM  ONAF  COMPILER  - SOURCi  LISTING 


I CHKFNT 
A LAIEl 
9 EOUIV 

6 CHKFMT 

7 COMO 

1 Qcti  ^ 
7 CHKFMT 

0 LAGEL 

2 EOUIV 
12  CHKFNT 
H COMO 

19  CHKFNT 
i«  LAGEL 

7 CrgmgQ 

>G  CHKFNT 

7 Qsgi  2> 

>0  CHKFNT 

1 EOUIV 
12  CHKFNT 


KNN  G 
LIL2  G 

KNN»KFF /SINGLE  G 
KFF  G 

LBll»SINGLE  G 

uset#knn,»»/kff*kfs»kss#»*  g 

KFS*KSS#KFF  G 
LBLS  G 

kff»kaa/omit  g 

KAA  G 

LBLSrOMIT  G 

uset,kff#»»/go»kaa*koo,loo,»»##  G 

GO»KAA»KOO» LOO  G 
LBLS  G 
KAA/LLl  G 
LLL  G 

SLT»BCFDT#CSTN»SIL»CST»HFT'GFTT»I0T»MG6»CASCCC»0!T/FG/  V#N# 
IUSET/C«N»1  G 

FG  G 

FG»FL/NOSIT  G 
FI  G 


> CONO 

* (gsT) 

9 CHKFNT 

6 LABEL 

7 QSGI  2) 


LBllO'NOSET  G 

USET»GM,YS»KFS»60»#F6/»F0fFS»FL  G 
fo»fs»fl  G 

LBL10  G 

UL#KAA#FL#LOO.KOO»FO/ULV»UOOV#ROLV»RUOV/V»N*ONIT/V#Y.IReT»-l/ 
C»N'l/V»NiEF$I  G 
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RIOID  FORMAT  DMAF  IISTINO 

semes  o 

DISFUCfNlNT  AFFROACM*  RIOIO  FORMAT  IS 

UVIl  2.0  NASTRAN  OMAF  COMF1  HR  - SOUR  Cl  LISTIMO 


fl  SAVt 


CFS!  A 


««  CMXFNT  UL V# UOO V# RUL V* ROOT  A 


100  COMO 


lilt* IRIS  A 


101  MATOFR  6ft»USIT*SXL»RUlV//C*N*l  A 

102  MATOFR  0FL*USIT*SU*RU0V//C*M»0  A 

10S  LASIL  lilt  A 


104  CjORl 


USIT*F6»UIV»U00V»YS*C:J»6N#FS»KFS*RSS»/U6V*F00*Q0/C»N»1/C»N, 
IKLO  I 


109  CMKFMT  U6V.06.FAA  A 


100  CgRT^ 

107  FARAM 
10A  OFF 
100  SAVf 
110  CONO 
m Olot 


112  SAVi 


C ASfCC# CSTMr MFT»OSTf IOIX IN*  111# OFTT* IDT* SOFOT* * 00* U6V* FST# * FRO/ 
OFfl* OO61*0U6V1*DIS1»O|F1#FO6V1/C*N*IKIO  A 

//C»M»NFY/V#N»CARDN0/C.N»0/C»N»0  A 

0U0V1*0F01* 0001* 0CF1* CIS 1*//V*N*CARONO  A 

CARONO  A 

F|*  JUMFFLOT  A 

FLTFAR* OFJI TS» I HITS* C ASICC » AOFOT* 101 KIM* $IL»FU0Vl**6FfCT»0ISl/ 
FLOTX2/V*N*Nm/V*N*LUSIT/V*N*JUMFFLOT/V*M*FLTFlO/V*N»FFItl  A 

FFtll  A 


US  FRTMSO  FL0TX2//  A 


114  LAIEL 

us  Cm 


ICT*IFT*AOFOT*SIL*OFOT*CSTM/X1»X2*1CFT,OFCT/V»M, LUSIT/  V*N* 

nosinf/c*m*o/v*n*nooinl/v*n*oinil  A 


u*  <5snoO  e asicc* oftt»sil*iot*uov#cstm#mft*icft*ofct»oit/rooo/  v*m* 

OSCOSIT  A 


117  SAVE 


121  CONO 


OSCOSIT  A 


lit  CHKFNT  *006  A 

110  IOUIV  K066»K0NN/NFCfr'2  / N00.MMN/MFCF2  A 

120  CHRFNT  RONN*MNN  A 


14L2D* NFCF2  A 
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RIGID  FORMATS 


RIGID  FORMAT  OMAR  LISTING 
SIRIIS  0 

D1SFLACCNFNT  AFFROACH*  RIGID  FORMAT  II 


livcl  2. 

0 HAITIAN  DHAF  CONFILIR  - SOUICI  LISTING 

1Z2 

Cjtf  2 

Ulf T» 6H»K06G» HOC** /KONN# HNN* $ • 

121 

CHKFNT 

KDNNfHNN  1 

124 

LAICL 

LIL2D  • 

129 

COUIV 

KONN»KOFF/SINGLC  / HNN*HFF/SlNGLC  I 

126 

CHKFNT 

KDFFtHFF  1 

12T 

COND 

LILlOfSINGLC  1 

12G 

CsciiQ 

USCr»KDNN»NNN„/KOFF#KOFS#KOSS»NFF„  » 

12* 

CHKFNT 

KDFF»KDFS»KOSS*MFF  1 

no 

LAICl 

LILIO  • 

in 

COUIV 

KDFF»K0AA/0HIT  / HFF#HAA/OHIT  » 

112 

CHKFNT 

KDAA'HAA  t 

111 

COND 

LIL9D»0NIT  • 

114 

<35 

USIT#GO»KDFF/KDAA  1 

199 

<tMF2^> 

USIT*60»HFF/NAA  1 

116 

CHKFNT 

KOAAfNAA  » 

117 

LAICL 

LIL9D  » 

111 

FAR  AH 

//C»N»ADD/V*N»DSC0SIT/C»N»*1/C»N»0  • 

11* 

COUIV 

FL»FIL/OSCOSCT/FS»FIS/DSCOSiT/rS*riS/OSCOSCT/UOOV#UIOOV/ 
OSCOSCT  t 

140 

CHKFNT 

FIL* FIS* YISf UIOOV  A 

141 

FAR  AH 

F/C»N*HFV/V*N#NOSKlF/C*Nf 0/C#N#0  • 

142 

C55ID 

NFT'KAA'KOAA»KFS»KDF|»r.SSfKDSS»FL»FS»VS»UOOV/KILL*KIFS»K|SS» 
FIL»FlS»VlS»(MOeV/VfN»NOSKtF/  V»N* RCFCATQS  V,N,DSCOSIT  » 

141 

SAVC 

NOSKIF.RCFCATO  f 

144 

CHKFNT 

KlLL»K|F|»KRSS»FIL»FIS#YIS*UOOOV  t 

149 

<RIHc£> 

KILL /LILL/V»N»FOVCR/V*N» OCT  S 

146 

SAVC 

OITfFOHCR  1 

( 

| 


:! 

i 


i 
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R1GIO  FORMAT  OMAF  LISTING 
SCRIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  IS 

LEVEL  2.0  NASTRAN  DHAP  COMPILER  - SOURCE  LISTING 


147 

CHKPNT 

L8LL  8 

148 

PRTPARH 

Z/C*N*0/C*N*DET  8 

144 

PRTPARM 

Z/C»N*0/C*N» POWER  8 

LBLL.KBlL*PBL»»#/UBLV»»AL’lV*/C*N*-l/V*V,IRSS/V.N,NDSKtP/  V.N* 
EPSI  8 

150 

Cssoi^ 

151 

SAVE 

EPSI  8 

152 

CHKPNT 

U8LV.RU8LV  8 

153 

CONO 

LBL9D* IRES  8 

154 

MATGPR 

6PL»US€T*SIL»RUBLV//C»N* L 8 

155 

LABEL 

L8L9D  S 

156 

USET».UBIV»UBOOV*VSS*GO*GN*PBS#KDFS,KBSS*/UDCV*.QBG/V*N,NDSKIPZ 
C.N.0S1  8 

157 

CHKPNT 

UBGV* 086  8 

158 

CsorT~^ 

CASECC*CSTH*HPT*OIT*EO£X!N#SIL*6PTT# IDT*B0P0T**0B6*UB6V*EST** /» 
00B61* 0UB6V1*0E$B1*0EFB1*  PUBCV1/C.N*  DS1  8 

159 

QFP 

0QB61.0UBG V1*0ESB1*  0EFB1** //V*N»CARDNQ  8 

160 

DYNAMICS*  6PL*SI L.USET  ZGPLD*  SILD.USETO, ******  CEO*  EOOTN/V*  N» 
LU$ETZV*N*  LUSETD/V.N* NOTFl ZV*>»*  NODLT  ZV»N»NOPSDL/V»N*NOFRLZ  V* 
N,NONLFT/V»N*NOTRL/V.N»NOEED/C»N, ZV*N»NOUE  8 

161 

SAVE 

NOEEO  S 

162 

CONO 

ERRORS, NOEED  8 

163 

CHKPNT 

EED  8 

164 

PAR  AM 

ZZC»N»HPYZV»N,NEIGVZC»N» 1/C*N**1  8 

165 

CreaT^ 

KBLL*HAA,»*EEO»USET*CASECCZLAMA* PHIA,*0CI6S/C*N» MODES/  V»N» 
NEIGV/C.N* 3 8 

166 

SAVE 

NEIGV  8 

167 

CHKPNT 

LAMA* PHI  A* OE ICS  8 

168 

OFF 

OEIGS* L AHA*  *** / /V*  N* CARD NO  8 

169 

SAVE 

CARONO  8 

3.14-7  (12/31/77) 


RIGID  FORMATS 

RIGID  FORMAT  DMAF  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH#  RIGID  FORMAT  IS 

LEVEL  2*0  NASTRAN  DNAP  COMPILER  - SOURCE  LISTING 


170 

COMO 

ERR0RA»NEI6V  $ 

ITX 

CsdrV^> 

USET#»PHlA##»GO» GH##KDF$#« /PHIG##BQG/C#N#1/C# N*REIG  S 

172 

CHKPNT 

PHI6#B06  S 

ITS 

CASE 

r'.SECC#/CASEXX/C#N#TRANRESP/V#N#KEPEAT*3/V#N#L00P  * 

m 

CSD«2~^) 

CASEXX#CSTN#NPT#DIT#EQEXIN#  SIL#  #»  BGPDT#L ANA#  BOG#  PH 16# EST#  # /# 
OBQG1#OPHIG#OBES1#OBEF1# PPHIG/C#N#REI6  % 

175 

OFP 

OPHIG#OBOG1#OBEF1>08ES1#  > //V#N,CARDNO  S 

176 

SAVE 

CARONO  t 

177 

CONO 

P3#  4UNPPL0T  » 

178 

C!HU> 

pltpar#gpsets*elsets#casecc*bgpdt*eqexin#sil##pphig*gpect# 

0BES1/P10TX3/V#N#NSIL/V#N#IUSET/V#N#JUMPPL0T/V#N#PLTFLG/V*N# 
PFILE  S 

179 

SAVE 

PFILE  $ 

180 

PRTMSG 

P10TX3//  * 

181 

LABEL 

P3  * 

182 

JUMP 

FINIS  * 

183 

LA8EL 

ERR0R1  * 

ISA 

PRTPARN 

//C#N#-1/C#N»NN0S  % 

185 

label 

ERR0R2  $ 

186 

PRTPARN 

//C»N>— 2/C»N#HN0S  t 

187 

LABEL 

ERRORS  » 

188 

PRTPARN 

//C»N#*»3/C#  N,NNOS  * 

189 

LABEL 

ERRORA  S 

190 

PRTPARN 

//C#N#-A/C#N»NN0S  * 

191 

label 

ERRORS  S 

192 

PRTPARN 

//C»N.-5/C»N#NNDS  $ 

193 

LABEL 

ERRORS  l 

19A 

PRTPARN 

//C#N#-6/C#N,NH0S  1 
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11(10  FORMAT  OMAR  ItSTlNA 
SIMM  0 

OtSFlACIMINT  AFFROACH#  RIMO  FORMAT  11 

mu  ...  .......  ...»  t.«m«  - »*“ 


111 

IA1CL 

FINIS  * 

IRA 

END 

% 

i 


? 


/ 

I 
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RIGID  FORMATS 


3.14.2  Description  of  DMAP  Operations  for  Normal  Modes  with  Differential  Stiffness. 

3.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  to  relate  Internal  to  external  grid  point  numbers. 

6.  GP2  generates  Element  Connection  Table  with  Internal  Indices. 

10.  Go  to  DMAP  No.  20  if  no  plot  output  Is  requested. 

11.  PLTSET  transforms  user  input  into  a form  used  to  drive  structure  plotter. 

13.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

16.  Go  to  DMAP  No.  20  if  no  undeformed  structure  plots  requester. 

17.  PL0T  generates  all  requested  undeformed  structure  plots. 

19.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

22.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

24.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

26.  Go  to  DMAP  No.  183  and  print  error  message  if  no  elements  have  been  defined. 

31.  EMG  generates  structural  element  matrix  stiffness  and  mass  tables  and  dictionaries  for  later 
assembly. 

34.  Go  to  DMAP  No.  37  if  no  stiffness  matrix  is  to  be  assembled. 

35.  EMA  assembles  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

38.  Go  to  DMAP  No.  191  and  print  error  message  if  no  mass  matrix  exists. 

39.  EMA  assembles  mass  matrix  [M„l. 

99 

41.  Go  to  DMAP  No.  44  if  no  weight  and  balance  is  requested. 

42.  GPWG  generates  weight  and  balance  information. 

43.  0FP  formats  weight  and  balance  information  prepared  by  GPWG  and  places  it  on  the  system  output 
file  for  printing. 

45.  Equivalence  [Kgg]  To  LKgg3  ^ n0  9eneral  elements. 

47.  Go  to  DMAP  No.  50  if  no  general  elements. 

48.  SMA3  adds  general  elements  to  [K*g]  to  obtain  stiffness  matrix  [Kgg]. 

52.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET),  forms  multipoint 

constraint  equations  [R  ]{u  } = 0 and  forms  enforced  displacement  vector  (Y  } . 

3 9 S 

54.  Go  to  DMAP  No.  193  and  print  error  message  if  no  independent  degrees  of  freedom  are  defined. 

58.  Go  to  DMAP  No.  60  if  no  suonort  cards. 

59.  Go  to  DMAP  No.  185  and  print  error  message  if  free-body  supports  are  present. 

61.  Go  to  DMAP  No.  66  if  general  elements  or  ent. 

62.  GPSP  determines  if  possible  grid  point  singularities  remain. 
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NORMAL  MOOES.  WITH  DIFFERENTIAL  STIFFNESS 


64. 

65. 

67. 

69. 

70. 
72. 


75. 

77. 

78. 


81. 

83. 

84. 


87. 

89. 


Go  to  DHAP  No.  66  If  no  grid  point  singularities  remain. 

0FP  formats  the  table  of  possible  grid  point  singularities  prepared  by  GPSP  and  places  It  on 
the  system  output  file  for  printing. 

Equivalence  [Kgg]  to  [K^]  If  no  multipoint  constraints. 

Go  to  DMAP  No.  74  If  MCE1  and  MCE2  have  already  been  executed  for  current  set  of  multi- 
point constraints. 

MCE1  partitions  multipoint  constraint  equations  [Rg]  ■ [R^R,,]  «nd  solves  for  multipoint 
constraint  transformation  matrix  [GB]  * -[R^l^CR,,]  • 

MCE2  partitions  stiffness  matrix 


\n  ! C 

.’Sim  1 Snm. 

and  performs  matrix  reduction 

»*>)  ■ * W&B.J  * OlV  * W 

Equivalence  [K^]  to  [Kff]  If  no  single-point  constraints. 

Go  to  DMAP  No.  80  If  no  single-point  constraints. 

SCE1  partitions  out  single-point  constraints 


Nff 


*fs 





LKsf 


Equivalence  [Kff]  to  [Kaa]  if  no  omitted  coordinates. 
Go  to  DMAP  No.  86  if  no  omitted  coordinates. 

SMP1  partitions  constrained  stiffness  matrix 


[Kff] 


' H 


LKoa  i *ooj 

solves  for  transformation  matrix  [GQ]  ■ -[K00]’1[Koa] 
and  performs  matrix  reduction  [Ka#]  ■ [Kaa^  + ^Koa^6o^* 


R8MG2  decomposes  constrained  stiffness  matrix  [Kaa]  * [LW][UW3  . 
SSG1  generates  static  load  vectors  {Pg}  . 
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RIGID  FORMATS 


91,  Equivalence  (Pg)  to  {P£}  If  no  constraints  applied. 

93.  Go  to  DMAP  No.  96  If  no  constraints  applied. 

94.  SSG2  applies  constraints  to  static  load  vectors 

"V  ■ . 


{pfj  - (pf>  + [K^ny  . 


{pf} 


and 


{pt}  * {pa}  + tG>p0}  * 


97.  SSG3  solves  for  displacements  of  Independent  coordinates 

s tKul  * 

solves  for  displacements  of  omitted  coordinates 

<“?  ■ V'ty  • 

calculates  residual  vector  (RULV)  and  residual  vector  error  ratio  for  independent  coordinates 


{6v  - <v  - w 

* <pI><v 

and  calculates  residual  vector  ( RU0V)  and  residual  vector  error  ratio  for  omitted  coordinates 

{6Po}  • iPo>-CKoo  H]  • 


100. 

101. 


e.  * ~y =- 

tpoHu0} 

Go  to  OMAP  No.  103  if  residual  vectors  are  not  to  be  printed. 
Print  residual  vector  for  Independent  coordinates  (RULV). 
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102. 


104. 


106. 

108. 

r.o. 

m. 

113. 

115. 

116. 
119. 
121. 
122. 


NORMAL  WOES  WITH  DIFFERENTIAL  STIFFNESS 


Print  residual  vector  for  omitted  coordinates  (RU0V). 
SDR1  recovers  dependent  displacements 

v “ • 


and  recovers  single-point  forces  of  constraint 

{qs}  * -CPS)  + [Kj$]{uf}  *■  [KSS]{Y$}  . 


S0R2  calculates  element  forces  (0EF1)  and  stresses  (0ES1)  and  prepares  lead  vectors  (0PG1), 
displacement  vectors  (0UGV1 ) , and  single-point  forces  of  constraint  (0QG1 ) for  output  and 
translation  components  of  the  displacement  vector  (PUGV1)  for  the  static  solution. 

0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 

Go  to  DMAP  No.  114  If  no  static  deformed  structure  plots  are  requested. 

PL0T  generates  all  requested  static  deformed  structure  and  contour  plots. 

PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  deformed  static 
solution  plot  generated. 


TA1  generate';  element  tables  for  use  in  matrix  assembly  for  differential  stiffness  matrix. 


DSMG1  generates  differential  stiffness  matrix  [K°  1. 
d d 

Equivalence  [Kgg]  to  [Knn]  and  [Mgg]  to  [Mnn3  If  no  multipoint  constraints. 


Go  to  DMAP  No.  124  if  no  multipoint  constraints. 
MCE2  partitions  differential  stiffness  matrix 


<3 


nn 


<n 


nm 


•L 


and  performs  matrix  reduction 

cO  ■ t*;„i  * [*[«!,]  * rOry  * • 
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RIGID  FORMATS 


T25.  Equivalence  [Kdn]  to  [Kd^]  and  [Mnn]  to  £M^]  If  no  single-point  constraints. 

127.  Go  to  DMAP  No.  130  If  no  single-point  constraints. 

128.  SCE1  partitions  out  single-point  constraints 


r«d 

Kff 

-To. 

i 

"ff 

Kd 

Lsf 

Kd 

KssJ 

and 

I"»nl  • 

_Msf 

! v 

131.  Equivalence  [Kdf]  to  [Kda]  and  [K^]  to  [Mafl]  If  no  omitted  coordinates. 

133.  Go  to  DMAP  No.  137  if  no  omitted  coordinates. 

134.  SMP2  partitions  constrained  differential  stiffness  matrix 


t*dff3 


and  performs  matrix  reduction  [Kd  ] * [Kd  ] + [Kd  ][G,J  . 

act  afl  gO  O 


|icd 

! *dl 

a a 

f ■'ao 

— 

H 

Kd 

' 

oa 

i 00 

135.  SMP2  partitions  constrained  mass  matrix 


r- 

M. 


[Mff3 


I 


M. 


aa  1 ao 

-+  — 


oa 


; «oo 


and  performs  matrix  reduction 

* [=>0.1  * [gJ)(hm][c0]  . 

139.  Equivalence  (P£J  to  {pj},  {PSJ  to  {P*}.  {Ys>  to  {Y^Jand  {uj}  to  (u°b>  If  a scale  factor 
Is  not  specified  on  a DSFACT  card. 


142.  l'SMG2  adds  partitions  of  stiffness  matrix  to  similar  partitions  of  differential  stiffness 
matrix 

Kt)  * £«,.’♦  <<’  • 

[K$s3  ■ [*fs3  * B(«JS3  and 

0{,]  ■ [«ss1*e<] 
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NORMAL  MODES  WITH  DIFFERENTIAL  STIFFNESS 


and  multiplies  partitions  of  load  vectors  and  displacement  vectors  by  the  value  of 
differential  stiffness  scale  factor  (0) 


«{> 

■ e(Pt)  . 

(Pj>  ■ 6{PS) 

{y|> 

■ 0{YS)  and 

{u£°}  - 6{uJ) 

145.  RBMG2  decomposes  the  confined  differential  stiffness  matrix  and  elastic  stiffness  matrix 

E«ul  * t ■ 


148.  PRTPARM  prints  the  scaled  value  of  the  determinant  of  the  combined  differential  stiffness 
matrix  and  elastic  stiffness  matrix. 

149.  PRTPARM  prints  the  scale  factor  (power  of  ten)  of  the  determinant  of  the  contlned  differen- 
tial stiffness  matrix  and  the  elastic  stiffness  matrix. 

150.  SSG3  solves  for  displacements  of  independent  coordinates  for  the  value  of  differential 
stiffness  scale  factor  (0) 


and  calculates  residual  vector  (RBULV)  and  residual  vector  error  ratio  for  the  value  of 
differential  stiffness  load  factor 

• 


E 


b 

l 


• w 


153.  Go  to  DMAP  No.  155  1:  residual  vector  for  the  value  of  differential  stiffness  load  factor  Is 
not  to  be  printed. 

154.  Print  residual  vector  for  the  value  of  differential  stiffness  load  factor. 

156.  SDR1  recovers  dependent  displacements  for  the  value  of  differential  stiffness  scale  factor 


<«{}  - + {u?}  • 


i 


(ub 

m 


l 

i 
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and  recovers  single-point  forces  of  constraint  for  the  value  of  differential  stiffness  scale 
factor 

{q*>  “ -<Pj)  ♦ [Kjf]{u$>  ♦ . 

158.  SDR?  calculates  element  forces  (0EFB1)  and  stresses  (0ESB1)  and  prepares  displacement  vectors 
(0UBGV1 ) and  single-point  forces  of  constraint  (0QBG1)  for  output  and  the  translation  com- 
ponents of  the  displacement  vector  (PUBGV1)  for  the  differential  stiffness  solution. 

159.  0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 

160.  DPD  extracts  Eigenvalue  Extraction  Data  from  Dynamics  data  block. 

162,  Go  to  DMAP  No.  187  and  print  error  message  If  no  Eigenvalue  Extraction  Data. 

165.  READ  extracts  real  eigenvalues  from  the  equation 


t«5i  • • 0 ■ 

calculates  rigid  body  inodes  by  finding  a square  matrix  [$ro]  such  that 

[mQ]  - [♦J0][tnr][*r0] 

is  diagonal  and  normalized,  computes  rigid  body  eigenvectors 


[$  ] 

LHaoJ 


calculates  modal  mass  matrix 


M 


and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

1)  Unit  value  of  selected  coordinate 

2)  Unit  value  of  largest  component 

3)  Unit  value  of  generalized  mass. 

168.  0FP  formats  eigenvalues  and  summary  of  eigenvalue  extraction  information  prepared  by  READ  and 
places  them  on  the  system  output  file  for  printing. 

170.  Go  to  DMAP  No.  189  and  exit  if  no  eigenvalues  found. 

171.  SORT  recovers  dependent  components  of  the  eigenvectors 
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and  recovers  single-point  forces  of  constraint  {q# } ■ . 

174.  SDR2  calculates  element  forces  (0BEF1)  and  stresses  (0BES1)  and  prepares  eigenvectors  (0PHIG) 
and  single-point  forces  of  constraint  (0BQG1 ) for  output  and  the  translation  components  of 
the  eigenvectors  (PPHIG)  for  the  normal  mode  solution. 

175.  OFP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 

177.  Go  to  DHAP  No.  181  If  no  Reformed  real  eigenvalue  structure  plots  are  requested. 

178.  PLOT  generates  all  requested  deformed  real  eigenvalue  structure  and  contour  plots. 

180.  PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  deformed  plot 
generated. 

182.  Go  to  DMAP  No.  195  and  make  normal  exit. 

184.  NORMAL  MODES  WITH  DIFFERENTIAL  STIFFNESS  ERROR  MESSAGE  NO.  1 - NO  STRUCTURAL  ELEMENTS  HAVE 
BEEN  DEFINED. 

186.  NORMAL  MODES  WITH  DIFFERENTIAL  STIFFNESS  ERROR  MESSAGE  NO.  2 - FREE  BODY  SUPPORTS  NOT 
ALLOWED. 

188.  NORMAL  MODES  WITH  DIFFERENTIAL  STIFFNESS  ERROR  MESSAGE  NO.  3 - EIGENVALUE  EXTRACTION  DATA 
REQUIRED  FOR  REAL  EIGENVALUE  ANALYSIS. 

190.  NORMAL  MODES  WITH  DIFFERENTIAL  STIFFNESS  ERROR  MESSAGE  NO.  4 - NO  EIGENVALUE  FOUND. 

192.  NORMAL  MODES  WITH  DIFFERENTIAL  STIFFNESS  ERROR  MESSAGE  NO-  5 - MASS  MATRIX  REQUIRED  FOR 
REAL  EIGENVALUE  ANALYSIS. 

194.  NORMAL  MODES  WITH  DIFFERENTIAL  STIFFNESS  ERROR  MESSAGE  NO.  6 - NO  INDEPENDENT  DEGREES  OF 
FREEDOM  HAVE  BEEN  DEFINED. 
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3.14.3  Automatic  Output  for  Normal  Modes  with  Different!*!  Stiffness 

Etch  eigenvalue  It  Identified  with  a mode  number  determined  by  sorting  the  eigenvalues  by 
their  magnitude.  The  following  sumnary  of  the  eigenvalues  extracted  Is  automatically  printed: 

1.  Mode  Number 

2.  Extraction  Order 

3.  Eigenvalue 

4.  Radian  Frequency 

5.  Cyclic  Frequency 

6.  Generalized  Mass 

7.  Generalized  Stiffness 

The  following  summary  of  the  eigenvalue  analysis  performed,  uslnq  the  Inverse  Power  method, 

Is  automatically  printed: 

1.  Number  of  eigenvalues  extracted. 

2.  Number  of  starting  points  used. 

3.  Number  of  starting  point  moves. 

4.  Number  of  triangular  decompositions. 

5.  Number  of  vector  Iterations. 

6.  Reason  for  termination. 

(1)  Two  consecutive  singularities  encountered  while  performing  triangular  decomposition. 

(2)  Four  shift  points  while  tracking  a sinqle  root. 

(3)  All  eigenvalues  found  In  the  frequency  ranqe  specified. 

(4)  Three  tines  the  nunfcer  of  roots  estimated  In  the  frequency  range  have  been  extracted. 

(5)  All  eigenvalues  that  exist  in  the  problem  have  been  found. 

(6)  The  nunfcer  of  roots  desired  have  been  found. 

(7)  One  or  more  eigenvalues  have  been  found  outside  the  frequency  range  specified. 

(8)  Insufficient  time  to  find  another  root. 

(9}  Unable  to  converqe. 

7.  Largest  off-diagonal  modal  mass  term  and  the  number  failinq  the  criteria. 

The  following  summary  of  the  eigenvalue  analysis  performed,  using  the  Determinant  method,  is 
automatically  printed: 


3.14-18  (12/31/77) 


NORMAL  MODES  WITH  DIFFERENTIAL  STIFFNESS 


1.  Number  of  eigenvalues  extracted. 

2.  Number  of  passes  through  starting  points. 

3.  Number  of  criteria  changes. 

4.  Number  of  starting  point  moves. 

5.  Number  of  triangular  decompositions. 

6.  Number  of  failures  to  Iterate  to  a root. 

7.  Reason  for  termination. 

(1)  The  number  of  roots  desired  have  been  found. 

(2)  AH  predictions  for  eigenvalues  are  outside  the  frequency  range  specified. 

(3)  Insufficient  time  to  find  another  root. 

(4)  Matrix  Is  singular  at  first  three  starting  points. 

8.  Largest  off-diagonal  modal  mass  term  and  the  number  falling  the  criterion. 

9.  Swept  determinant  function  for  each  starting  point. 

The  following  summary  of  the  eigenvalue  analysis  performed  using  the  (livens  method.  Is  auto- 
matically printed: 

1.  Number  of  eigenvalues  extracted. 

2.  Number  of  eigenvectors  computed. 

3.  Number  of  eigenvalue  converqency  failures. 

4.  Number  of  eigenvector  convergence  failures. 

5.  Reason  for  termination. 

(1)  Normal  termination. 

(2)  Insufficient  time  to  calculate  eigenvalues  and  number  of  eigenvectors  requested. 

(3)  Insufficient  time  to  find  additional  eigenvectors. 

6.  Largest  off-diagonal  modal  mass  term  and  the  number  falllnq  the  criterion. 

The  value  of  the  determinant  of  the  sum  of  the  elastic  stiffness  and  the  differential  stiff- 
ness Is  automatically  printed. 

3.14.4  Case  Control  Deck  and  Parameters  for  Normal  Modes  with  Differential  Stiffness 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Normal  Modes  with 
Differential  Stiffness: 
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1.  Tht  Cut  Control  Dock  must  contain  thro*  subcases.  Output  selections  may  be  made  above  the 
subcase  level  and  within  the  Individual  subcases. 

2.  The  linear  tolutlon  Is  output  free  the  first  subcase.  The  static  differential  stiffness  solu- 
tion is  output  free  the  second  subcase.  The  eigenvector  solution  Is  ~:tput  free  the  third  sub- 
case. 

3.  An  SPC  set  eust  be  selected  above  the  subcase  level  unless  all  constraints  are  specified  on 
GRID  cards. 

4.  A static  loading  condition  eust  be  defined  In  the  first  subcase  with  a l#AD,  TEMPERATURE  (UJAO), 
or  DEFfRM  selection,  unless  all  loading  Is  specified  by  grid  point  displacements  on  SPC  cards. 

5.  DSCICFFICIENT  must  appear  In  the  second  subcase,  either  to  select  a OSFACT  set  free  the  Bulk 
Qata  Deck,  or  to  explicitly  select  the  DEFAULT  value  of  unity. 

6.  METHfD  must  appear  In  the  third  subcase  to  select  an  CIGR  bulk  data  card. 

The  following  output  may  be  reguested  for  Normal  Modes  with  Differential  Stiffness: 

1.  Nonzero  components  of  the  applied  static  load  for  the  linear  solution  at  selected  grid 
points. 

2.  Displacement  and  nonzero  components  of  the  single-point  forces  of  constraint,  with  and 
without  differential  stiffness,  at  selected  grid  points. 

3.  Forces  and  stresses  In  selected  elements,  with  and  without  differential  stiffness. 

4.  Deformed  and  undeformed  plots  with  and  without  differential  stiffness. 

5.  Contour  plots  of  stress  and  displacement  with  and  without  differential  stiffness. 

The  following  output  may  be  reguested  for  the  Normal  Mode  Analysis  subcase. 

1.  Eigenvectors  along  with  the  associated  eigenvalue  for  each  mode. 

2.  Nonzero  components  of  the  single-point  forces  of  constraint  for  selected  modes  at.  selected 
grid  points. 

3.  Forces  and  stresses  In  selected  elements  for  selected  mows. 

4.  Undeformed  plot  of  the  structural  model  and  mode  shapes  for  selected  modes. 

5.  Contour  plots  of  stress  and  displacement  for  selected  modes. 
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The  following  parameters  are  used  In  Normal  Mode  Analysis: 

1.  GRDPNT  - optional  - a positive  Integer  value  of  this  parameter  will  cause  the  Grid  Point  Weight 
Generator  to  be  executed  and  the  resulting  weight  and  balance  Information  to  be  printed.  All 
fluid  related  masses  are  Ignored. 

2.  WTMASS  - optional  - the  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real  value 
of  this  parameter  when  they  are  generated  In  EMA. 

3.  C0UPMASS  - CPBAR.  CPR9D.  CPQUAD1 , CPQUAD2,  CPTRIA1,  CPTRIA2,  CPTUBE,  CPQDPLT.  CPTRPLT. 

CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  couples  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  Include  bending  stiffness. 

3.14.5  Optional  Diagnostic  Output  for  FEER 

Special  detailed  Information  resulting  from  requesting  DIAG  16  in  the  Executive  Control  Deck 

Is  the  same  as  described  under  Normal  Modes  analysis  (see  Section  3.4.6). 
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3.15  STATIC  ANALYSIS  USING  CYCLIC  SYMMETRY 
3.15.1  OMAP  Sequence  for  Static  Analysis  Using  Cyclic  Svsmetry 

RIGID  FORMAT  DMAP  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH#  L SID  FORMAT  1* 

LEVEL  2.0  NASTRAN  DMAP  COMP  HER  - SOURCE  LISTING 


OPTIONS  IN  EFFECT*  GO  £RR*2  NOLIST  NODECK  NOREF  NOOSCAR 

1 BEGIN  NO. 1 A STATIC  ANALYSIS  WITH  CYCLIC  SYMMETRY  * SERIES  0 S 

KKK«SAVE/PK»SAVE  $ 

UXV'APPENO  $ 

//C»N,N0P/V»Y»CYCI0-1  S 

GEON1#G£OM2#  /GPL.tOEXIK# GP0T#C5TM#  BGPOT#  SIL /V»N» LUSET/  V#N» 
NOGPDT  S 

LUSET  S 

GPL, EQfcXIN, SPOT, CSTM# BGPDT# SIL  * 

GE0M2.E0EXIN/ECT  S 
ECT  * 

PCOB//C#N#PR£S/C#N#/C#N# /C# N, /V#N,NOPCDB  S 
PLTSETX# PLTPAR#  GPSETS » ELSETS/NOPCDB  * 

Pl.NOPCDB  % 


PCOB.EOEXIN# ECT/PLTSETX# PLTPAR#GPSETS#ELSETS/V#N#NSIL/ 
JUHPPIOT— 1 S 

1 A SAVF  NSIL#  JOMPPLQT  * 

15  PRTMSG  PLTSETX//  * 

16  PARAM  //C#N#NPY/V#N#PLTFLG/C#N#1/C#N#1  % 

17  PARAM  //C#N#MPY/V#N#PFILE/C»N»0/C#N#0  * 

18  CONO  P1#JUMPPL0T  * 


V»N# 


20  SAVE 

21  PRTMSG 

22  LABEL 

23  CHKPNT 


PLTPAR, GPSETS# 6LSETS# CAS £CC#BGPDT#EOEXIN, SIL## ECT, #/PLOTXl/V»N# 
NSIl/V#N»  LUSET /V»N#JUMPPLOT /V#  N#  PLTFLG/V#N#  PFILE  $ 

JUMPPIOT#  PLTFlG#PF ILE  S 

PL0TX1//  * 

PI  i 

PLTPAR#GPSETS#klSETS  » 
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RIGIO  FORMAT  D*AP  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  1A 

LEVEL  2*0  NASTRAN  OMAP  COMPILER  - SOURCE  LISTING 


2A 

25 

26 
2? 
26 


SAVE 
PAR  AN 
CHKPNT 


29 

30 
U 

32 

33 
3A 

35 

36 


SAVE 

PARAM 

COND 

PURGE 

CHKPNT 

COND 

PARAM 


37 

38 

39 
AO 
A 1 


SAVE 

CHKPNT 

COND 


CHKPNT 


GEOM3,EQEXlN,GEON2/SLT#GPTT7V»N,NOGRAV  S 
NOGRAV  % 

//C»N#  AND/V#N»Nr.MGG/V,N»  NQGRAV/V,  V,  GRDPNT"— 1 % 

SLT,GPTT  $ 

ECT.EPT»BGPDT»SIL»GPTT»CSTM/EST»G£I,GPECT»/V#N,LUSET/  V»N, 
N0SINP/C,N,1/V,N  N06ENl/V»N,GENEL  * 

NOS  IMP, NOGENL»GENEL  * 

//C/N,AND/V,N,NOELMT/V»N,NOGENL/V*N,NOSIMP  » 

errora,noelmt  $ 

GPST/N0SIMP/0GP5 T/GENEl  S 
EST»GPECT»GEI»GPST»OGPST  * 

LBL 1 * NOS  IMP  % 

//C»N,A0D/V,N,N0KGGX/C»N,1/C»N,0  S 

£ST,CSTM,MPT,Dn*GE0H2»/KeLM,KDICT#MELM,MDICT,,/V#N,N0K6GX/  V# 
N, NOMGG/C ,N, /C»N»/C»N»/C,Y»COUPMASS/C»Y»CPBAR/C» V#  CPROD/C#  Y» 
CPQUA01 /C , Y *CPOU AD2 /C » Y, CPTR I A1 /C , T, CPTRI A2 / C» Y,CPTUBE/C»Y, 
CPQOPLT /C,Y,CPTPPLT/C*Y, CPTRBSC  » 

NOKGGX, NOHGG  $ 

kelm,kdict,melm,moict  S 

JMPKGG, NOKGGX  S 
GPECT»KDICT»K£LM/KGGX,GPST  » 

KGGX.GPST  * 


A2 

LABEL 

JMPKGG  l 

A3 

CONO 

JMPHGG, NOHGG  % 

AA  1 

(JEM A 

GPECT,HDICT#MfcLM/HGC»/C*N,-l/C»Y,WTHASS«1.0  t 

A5 

CHKPNT 

MGG  * 

A6 

LABEL 

JMPNGG  * 

A7 

COND 

L8L1»GRDPNT  * 
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RIGID  FORMAT  ONAP  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH*  RIGXO  FORMAT  1* 

LEVEl  2.0  NASTRAN  OMAP  COMPILER  > SOURCE  LISTING 


*9 

50 

51 

52 

53 

54 

55 

56 

57 
56 
59 


60 

61 

62 

63 

64 

65 

66 


ERR0R2*  NOMGG  t 

BGPDT#CSTM#  EO£XIN#MGG/OGPWG/V» Y* GRDf NT/C» YjWTMASS  * 

OGPWG S 
IBL1  » 

KGGXfKGG/NOGENt  $ 

KGG  t 

LBL 1 1 A* NOGENL  $ 

GEI»KGGX/KGG/V»f.»U>SET/V#N,NOGENt /V/N.NOSIMP  * 

KGG  * 

IBL11A  » 

//C*N,MPY7V»N,NSKIP/C.N,0/C#N,0  » 

CASECC»GE0M4,EQIXIN»CPDT»BGPDT#CSTM/RG»YS»USET*ASET/V»N,IUSET/ 
V* N, MPCF 1/V»N,HPCF2/V»N»S INGLE /V»N» OMIT /V*N» RE ACT /V»N#NSKIP/V» 
N> REPEAT/ V»N*NOSET/V*N*NOL/V»N#NOA/C»Y»SUBID  * 

MPCF1»MPCF2»SINGLE.OMIT,REACT*NSKIP»REPEAT*NOS£T»NOL»NOA  t 

ERR0R3# NOL  * 

//C.N.NOT /V»N,R| ACDATA/V.N, REACT  * 

ERRQR6.REAC0ATA  f 

GM/MPCFl/GO#KOO,lOO*PO»UOOV»RUQV/OMIT/PS»KFS.KSS»OG7SINGLF  * 
GM»GO*KOO*LOO.PO*UOOV»RUOV*PS»KFS*KSSf QG*USET»RG»YS* ASET  * 
GEOM4#EOEXIN.USfT/CYCD/V»Y»CTYPE/V*N*NOGO  $ 


67 

66 

69 

70 

71 

72 


SAVE 

CMKPNT 

COND 


NOGO  » 

crco  * 

ERR0R7*  NOGO  » 

LBL4.GENCL  * 

GPL.GPST.USFT#SIL/CGPST/V»N*NOGPST  » 
NOGPST  $ 


j» 


I 


1 
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RIGID  FORMAT  DMAP  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  14 

LEVEL  2.0  NASTRAN  DNAP  COMPILER  - SOURCE  LISTING 


73 

CONO 

LBL4*N0GPST  t 

74 

OFP 

06PST *»»»*//  * 

75 

LABEL 

L8L4  « 

76 

EQUIV 

KGG.KNN/MPCF1  t 

77 

CHKPNT 

KNN  * 

78 

COND 

LBL2.MPCF2  * 

74 

Cg«0 

USET.RG/GM  J 

80 

CHKPNT 

GM  $ 

81 

(jTccT~^) 

USET*GH*KGG#**/KNN###  t 

82 

CHKPNT 

KNN  S 

83 

LAB  FL 

LBL2  $ 

84 

EOUIV 

KNN, KFF /SINGLE  * 

85 

CHKPNT 

KFF  S 

86 

CONO 

LBL3*SINGLE  S 

87 

CSCEl^) 

USETtKNN*** /KFF»KFS*KSS»»»  * 

88 

CHKPNT 

KFS.KSS.KFF  * 

89 

LABEL 

LBL 3 * 

90 

EOUIV 

KFF*KAA /OMIT  $ 

91 

CHKPNT 

K A A » 

92 

CONO 

LBL5*0M IT  * 

93  1 

CjMPl  3 

USET.KFF**, /GO*KAA,KOO*LOO*»»*»  ^ 

94 

CHK PNT 

GO*  K AA*  KGC#  LOO  t 

95 

LABEL 

LBL 5 * 

96  1 

CjSGl^) 

SLT»BGPDT,CSTM,SIL*cST*MPT,GPTT*EDT,HGG*CASECC*DIT/PG/V*N, 
LUSET/V»N#NSKIP  $ 

97 

CHKPNT 

PG  $ 

98 

EOUIV 

PG*  PL/NOSET  $ 
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RIGID  FORMAT  DNAP  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH,  RIGID  FORMAT  1* 

LEVEL  2.0  NASTRAN  DNAP  COMPILER  - SOURCE  LISTING 


99 

CHKPNT 

PL  $ 

100 

COND 

LBL9, NOSET  $ 

101 

<gSG 

USET#6H,YS»KFS»6Q»»PG/»P0»PS»PL  % 

102 

CHKPNT 

po.ps.pl  * 

103 

COND 

LBL9.0MIT  t 

10* 

duo 

LOO.KOO.PO, «./UCCV,. PUOV.  /C.N.-l/V.Y.IRES—l  * 

105 

CHKPNT 

uoov.Ruav  $ 

106 

COND 

LBL9.1KES  % 

107 

HATGPR 

6Pl,USET,SIL*RUCV//C»N,0  t 

106 

LA«El 

LSI*  t 

100 

EQUIV 

PL.PX/CYCIO  S 

110 

COND 

L6L10.C YC IP  » 

111 

CcyctT) 

Pl/PX.GCYCf /V,Y»CTYPE/C,N,FORE/V,Y»NSEGS  — l/V,Y,KhAX—l/V»Y, 

NLOAD-l/V.N.NOGC  * 

1.12 

SAVE 

KMAX.NOGO  t 

113 

LA*  El 

LBL10  * 

11* 

CHKPNT 

PX  * 

115 

COND 

ERR0R7.N0G0  t 

116 

PAR  AM 

//c.n.adi /v»n,kinoex/c,n,o/c»n,o  » 

117 

JUMP 

IBL11  t / N 

/tqd  of  PMAP  1 ftftp  ) 

ne 

LABEL 

IBLll  * V ' 

119  ( 

CcyctT^ 

CYCO.KAA..PX,, /KKK..PK,, /C , N, FOR t / V, Y, NSE6S / V. N, KINOE X /V, Y, 

CYCSEQ.-WV.Y.NIOAD/V.N.NOGO  t 

120 

SAVE 

NOGO  $ 

121 

CHKPNT 

KKK.PK  t 

122 

COND 

ERR0R7, NDGO  » 

123  1 

KKK/LKK  J 
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RIGIO  FORMAT  OMAP  LISTING 
SERIES  0 

displacement  approach*  »ugio  format  14 

LEVEL  2.0  NASTRAN  OMAP  COMPILER  - SOURCE  LISTING 


124 

CHKPNT 

125 

126 

CHKPNT 

127 

CCYCT2^ 

12B 

SAVE 

129 

CHKPNT 

130 

COND 

131 

COND 

132 

MATGPR 

133 

LABEL 

134 

PARAM 

135 

PARAM 

136 

COND 

137 

REPT 

136 

JUMP 

139 

label 

140 

EOUIV 

141 

CONO 

142 

Ccyct'O 

LKK  t 

LKK#KKK»PK**» /UKV»*RUKV» /C»N#»1/V* Y» IRES  * 

UKV»RUKl  S 

CYCO»»»UKV»RUKVW>»UXV#RUXV»/C#N»BACK/V#T»N$ICS/V*N,K  INDEX/ 
V, Y,CYCSE0/V»Y*N10AD/V*N,N06Q  » 

NOGO  A 

UXV.RUXV  * 

ERR0R7*  NOGO  S 

LPL14* IRES  % 

GPL»USET,SIl*RUXV//C*N,A  S 
LBL14  * 

//C#N,ADD/V*N*K1NDEX/V»N#KIN0EX/C# N#  1 t 
//C*N,SUB/V»N*D0N6/V#Y*KMAX/V*N,K INDEX  t 
LBL15.0QNE  « 

LBL11*  360  S 


(Be 


Bottom  of  DNAP  Loop 


5> 


ERRORl  $ 

lens  t 

UXV.ULV/CYC 10  $ 

LBL  16.CYCI0  S 

UXV/ULV»GCYCBXV*Y*CTYPE/C*N,BACK/V>Y»NSE6S/V#Y»KMAX/V»Y»N10A0P 

V#  N» NOGO  * 


143 

SAVE 

NOGO  * 

144 

CONO 

ERR0R7* NOGO  S 

145 

LABEL 

LBL 16  l 

146 

CHKPNT 

ULV  * 

147 

CTdri 

uset»pg*ulv»uoov*ys»gc»gm»ps»kfs*kss> /UGV»PGG# OG/V»N»NSKIP/C»N 

statics  * 

146 

CHKPNT 

UGV»  PGG»  OG  * 
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RIGID  FORMAT  DMA?  LISTING 
SCRIES  0 

DISPLACEMENT  APPROACH,  RIGIO  FORMAT  1A 

LEVEL  2 *0  NASTRAN  OMAP  COMPILER  - SOURCE  LISTING 


1A9 

<gOR2~^) 

CAStCC,C$TN,NPT»0IT»E0EXIN,$IL,GPTT>EDT»6GPDT»>QG»UCV,EST»»PGG/ 
OPGi.OOGl,OUGVl,OE$l,OEFl,PUGVl/C#N, STATICS  % 

ISO 

PAR  AM 

/ /C»NfNPY/V»N»CARDNO/C»N»0/C*N,  o $ 

151 

OFP 

0UGV1,CIPG  1#  0061/ OEF 1, OES 1, //V»N,CARDNO  A 

152 

SAVE 

CARONO  * 

153 

CONO 

P2#  JUMPPLOT  $ 

15  A 

PlTPAR,GPS£T$,£tS£TS»CASeCC,BGl>DT,EQEXIN,SU»PUGVl,,GPECT,0E51/ 
PL0TX2/V»N»NSIL/V»N,LLSET/V,N,JUMPPL0T/V»N#PLTFLG/V»N,PFILE  a 

155 

SAVE 

pfile  $ 

156 

PRTMSG 

PL0TX2//  $ 

157 

LABEL 

P2  $ 

156 

JUMP 

FINIS  * 

159 

LABEL 

CRR0R1  A 

160 

PRTPARH 

//C*N,«*1/C,N»CYC  STATICS  A 

161 

LABEL 

ERR0R2  A 

162 

PRTPARM 

//C,N,-2/C,N,CYCSTATICS  A 

163 

LABEL 

ERR0R3  A 

16A 

PRTPARM 

//C,N,-3/C,N,CYCSTATICS  A 

165 

LABEL 

ERRORA  A 

166 

PRTPAPM 

//C,N,-WC»N,CYCSTATICS  A 

167 

LABEL 

ERRORt  A 

166 

PRTPARM 

//C*N,-6/C»N,CYCSTATlCS  a 

169 

label 

ERR0R7  A 

170 

PRTPARM 

//C»N,-7/C»N»CYCSTATICS  A 

171 

LABEL 

FINIS  A 

172 

END 

A 
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3.16.2  Description  of  DMAP  Operations  for  Static  Analysis  Using  Cyclic  Symmetry 

6.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  to  relate  internal  to  external  grid  point  numbers. 

8.  GP2  generates  Element  Connection  Table  with  internal  indices. 

12.  Go  to  DMAP  No.  22  If  no  plot  output  Is  requested. 

13.  PLTSET  transforms  user  Input  Into  a form  used  to  drive  structure  plotter. 

IS.  PR1MSG  prints  error  messages  associated  with  structure  plotter. 

18.  Go  to  DMAP  No.  22  If  no  undeformed  structure  plots  are  requested. 

19.  PL0T  generates  all  requested  undeformed  structure  plots. 

21.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

24.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

28.  TA1  generates  element  tables  for  use  In  matrix  assembly  and  stress  recovery. 

31.  Go  to  DMAP  No.  165  and  print  error  message  If  no  elements  have  been  defined. 

34.  Go  to  DMAP  No.  51  if  there  are  no  structural  elements. 

36.  EMG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for  later 
assembly. 

39.  Go  to  DMAP  No.  42  If  no  stiffness  matrix  Is  to  be  assembled. 

40.  EMA  assembles  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

43.  Go  to  DMAP  No.  46  If  no  mass  matrix  Is  to  be  assembled. 

44.  EMA  assembles  mass  matrix  [Mgg]. 

47.  Go  to  DMAP  No.  £1  if  no  weight  and  balance  Is  requested. 

48.  Go  to  OMAP  No.  161  and  print  error  message  If  no  mass  matrix  exists. 

49.  GPWG  generates  weight  and  balance  Information. 

50.  0FP  formats  weight  and  balance  Information  prepared  by  GPWG  and  places  It  on  the  system  output 
file  for  printing. 

52.  Equivalence  [K*  ] to  [K  ] If  no  general  elements. 

54.  Go  to  DMAP  No.  57  If  nc  general  elements. 

55.  SMA3  adds  general  elements  to  [K*g]  to  obtain  stiffness  matrix  [Kgg]. 

59.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET),  forms  multipoint 
constraint  equations  [Rg]{ug)  * 0 and  forms  enforced  displacement  vector  (Ys>. 

61.  Go  to  DMAP  No.  163  and  print  error  message  If  no  Independent  degrees  of  freedom  are  defined. 

63.  Go  to  DMAP  No.  167  and  print  error  message  if  free-body  supports  are  present. 
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66.  GPCYC  prepares  segment  boundary  table. 

69.  Go  to  DMAP  No.  169  and  print  error  message  If  CYJ0IN  data  Is  Inconsistent. 

70.  Go  to  DMAP  No.  75  If  general  elements  present. 

71.  GPSP  determines  If  possible  grid  point  singularities  remain. 

73.  Go  to  DMAP  No.  75  If  no  grid  point  singularities  remain. 

74.  GFP  formats  the  table  of  possible  grid  point  singularities  prepared  by  GPSP  and  places  It  on 
the  system  output  file  for  printing. 

76.  Ei  .alence  [Kgg]  to  [Knn]  If  no  multipoint  constraints. 

78.  Go  to  r*.AP  No.  83  If  MCE1  and  MCE2  have  already  been  executed  for  current  set  of  multi- 
point Cvnstralnts 

79.  MCti  ca-lltlons  multipoint  constraint  equations  [Rg]  ■ [R^R,,]  ar»d  solves  for  multipoint 
cont,a1nt  transformation  matrix  [Gffl]  ■ -[Rj,]'1^,,]. 

81.  MCE2  partitions  stiffness  matrix 

fa.  !s-l 


San  , Sam 


and  performs  matrix  reduction 


[K„„]  ■ [•«,„)  * * “frt'wW- 

84.  Equivalence  [Knn]  to  [Kff]  If  no  single-point  constraints. 

86.  Go  to  DMAP  No.  89  If  no  single-point  constraints. 

87.  SCE1  partitions  out  single-point  constraints. 


- — 4- 


90.  Equivalence  [Kff]  to  [Kaa]  If  no  omitted  coordinates. 

92.  Go  to  DMAP  No.  95  If  no  omitted  coordinates. 

93.  SMP1  partitions  constrained  stiffness  matrix 
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solves  for  transformation  matrix  [6fl3  ■ 

and  parform*  matrix  reduction  £Km]  • [K|t]  ♦ C^t3C603 

96.  SSG1  generates  static  load  voctors  {Pg>. 

98.  Equivalence  {P^}  to  {Pt>  If  no  constraints  applied. 

101.  SSG2  appllas  constraints  to  static  load  vactors 


<V  - <y  ♦ CgX)  . 


<pf)  * [Kfl3<y  . 


<V*tG>y  , 


1 ' T 

and  calculates  determinate  forcas  of  reaction  {qp>  • -CPp>  - [DjCP^}  . 

103.  Go  to  DMAP  No.  108  If  no  omitted  coordinates. 

104.  SSG3  solves  for  displacements  of  omitted  coordinates  (these  are  not  transformed) 

. 

and  calculates  residual  vector  (RU0V)  and  residual  vector  error  ratio  for  omitted 
coordinates 


<«P0>  • <V  * tK*](V  • 


KH«P0> 

C°  ’ CpjHqp  * 

106.  Go  to  DMAP  No.  108  if  residual  vectors  are  not  to  be  printed. 

107.  MATGPR  prints  the  residual  vector  for  omitted  coordinates  (RllfV). 
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109.  Equivalence  { P^J  to  (Px>  If  symmetric  components  of  loads  have  been  Input. 

110.  Go  to  DMAP  No.  113  If  symmetric  components  of  loads  have  been  Input. 

111.  CYCT1  transforms  loads  on  analysis  points  to  synmetrlc  components  by  the  equation 

{Px>  ■ [G]{Pt)  . 

115.  Go  to  OMAP  No.  169  and  print  error  message  If  CYCT1  error  was  found. 

117.  Go  to  next  OMAP  Instruction  If  cold  start  or  modified  restart.  LBL11  will  be  altered  by  the 
Executive  System  to  the  proper  location  Inside  the  loop  for  unmodified  restarts  within  the 
loop. 

118.  Beginning  of  loop  for  cyclic  Index  values  (KINDEX). 

119.  CYCT2  transforms  matrices  and  loads  from  symmetric  components  to  solution  set  by  the  equations 

i\k1  * ♦ [Gp[Kaa[G23. 

where  Gj  * Gc  (cosine)  and  G2  * G$  (sine)  for  rotational  symmetry, 

and  G-j  ■ Gs  (Symmetric)  and  G2  - GA  (Antisymmetric)  for  dihedral  symmetry. 

(Pk)  • [Gg](Pc)  ♦ [Gj]{Ps)  for  rotational  synmetry. 

<pi>  ■ CG|KPcS>  * 

and  (P^)  « CgJ] (PcA)  + [GjKPjj)  for  dihedral  symmetry. 

122.  Go  to  uMAP  No.  169  and  print  error  message  If  CYCT2  error  was  found. 

123.  RBMG2  decomposes  constrained  stiffness  matrix  for  solution  set. 

* ^kk^kk^ 

125.  SSG3  solves  for  displacements  of  solution  set  coordinates 

<“»'  ■ tw'fv  • 

and  calculates  residual  vector  (RUKV)  and  residual  vector  error  ratio  for  solution  set 
coordinates 

!«V  ■ (V  - lKkk](yk)  . 

{ uT'/  (6P.  } 

E « 5_ 

(PT)(Uk> 
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127.  CYCT2  finds  symmetric  components  of  displacement  from  solution  set.  data  and  appends  to  output 
for  each  KINDEX. 

130.  Go  to  DMAP  No.  169  and  print  error  message  If  CYCT2  error  Mas  found. 

131.  Go  to  WAP  No.  133  If  residual  vectors  are  not  to  be  printed. 

132.  MATGPR  prints  the  residual  vector  for  solution  set  coordinates  (RUXV). 

136.  Go  to  OMAP  No.  139  If  all  cyclic  Index  (KINDEX)  values  are  complete. 

137.  Go  to  WAP  No.  118  If  additional  Index  values  are  needed. 

138.  Go  to  WAP  No.  159  and  print  error  message  If  number  of  loops  exceeds  360. 

140.  Equivalence  (ux)  to  (u^J  If  output  of  sywnetrlc  components  was  requested. 

141.  Go  to  DMAP  No.  145  If  output  of  symmetric  components  mbs  requested. 

142.  CYCT1  transforms  displacements  from  symmetrical  components  to  physical  components. 

144.  Go  to  DMAP  No.  169  and  print  error  message  1.  CYCT1  error  was  found. 

147.  SDR1  recovers  dependent  displacements 

<»„)  ■ cy<v  * <»;>  . 


ua 

uf 

* (uf)  , 

uo 

1 

vs 

1 

un 

V 

■ IW  • 

r - 

and  recovers  s ingle-point  forces  of  constraint 

{qs>  • -<PS}  ♦ [Kj$](uf)  ♦ [K;S]<YS1  . 

149.  SDR 2 calculates  element  forces  (0£F1)  and  stresses  (0ES1)  and  prepares  load  vectors  (0PG1), 
displacement  vectors  (0UGV1)  and  'Ingle-point  forces  of  constraint  (0QG1 ) fer  output  and 
translation  components  of  the  displacement  vector  (PUGV1). 

151.  0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 

152.  Go  to  DMAP  No.  157  If  no  deformed  structure  plots  are  requested. 
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54.  PLIT  g«n#r»ta*  til  rtquasCad  dofor; t«d  atructur*  and  contour  plots. 

156.  PRTMSG  prints  plotto*  data,  wplnw.-lnp  data,  and  contour  Oats  for  oaclt  dtformad  plot 
gtnorattd. 

158.  Go  to  DWP  No.  171  and  oak*  normal  exit. 

160.  STATICS  WITH  CYCLIC  SYMMETRY  ERR*  MESSAGE  N|.  1 - ATTEMPT  T|  EXECUTE  M|8E  THAN  360  LIMPS. 

162.  STATICS  WITH  CYCLIC  SYMMETRY  ERRtR  MESSAGE  N».  2 * MASS  MATRIX  REQUIRED  FRR  WEIGHT  AND 

BALANCE  CALCULATES. 

164.  STATICS  WITH  CYCLIC  SYMMETRY  ERROR  MESSAGE  Nf.  3 • N0  INDEPENDENT  DEGREES  IF  FREEDOM  HAVE 
BEEN  DEFINED. 

166.  STATICS  WITH  CYCLIC  SYMMETRY  ERRMR  MESSAGE  N|.  4 - N|  ELEMENTS  HAVE  BEEN  DEFINED. 

168.  STATICS  WITH  CYCLIC  SYWETRY  ERRIR  MESSAGE  N|.  6 - FREE-HOT  SUPPfRTS  N|T  ALLfWED. 

170.  STATICS  WITH  CYCLIC  SYItSTRY  ERROR  MESSAGE  N|.  7 » CYCLIC  SYMMETRY  DATA  ERRIR. 
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3.15.3  Case  Control  Deck  and  Parameters  for  Static  Analysis  thing  Cyclic  Symmetry 


The  following  Items  relate  to  subcase  definition  and  data  selection: 

1.  A separate  group  of  subcases  must  be  defined  for  each  symmetric  segment.  For  dihedral 
symnetry,  a separate  group  of  subcases  are  defined  for  each  half.  There  may  be  up  to 
360  subcases  corresponding  to  1*  segments. 

2.  The  different  loading  conditions  are  defined  within  each  group  of  subcases.  The  loads  on 
each  symnetrlc  segment  and  the  selected  output  requests  may  be  Independent.  The  number 
of  loading  cases  Is  specified  on  the  PARAM  card  NL0AD. 

3.  The  SPC  and  W*C  request  must  appear  above  the  subcase  level  and  may  not  be  changed. 

4.  An  alternate  loading  method  Is  to  define  a separate  group  of  subcases  for  each  harmonic 
Index,  k.  The  parameter  CYCI0  Is  Included  and  the  load  components  for  each  Index  are 
defined  directly  within  each  group  for  the  various  loading  conditions. 

The  following  printed  output,  for  each  loading  condition  and  each  symmetric  segment  or  index, 
may  be  requested  for  Static  Analysis  solutions: 

1.  Displacements  and  components  of  static  loads  and  single-point  forces  of  constraint  at 
selected  grid  points  or  scalar  points. 

2.  Forces  and  stresses  In  selected  elements. 

The  following  plotter  output  may  be  requested  for  Static  Analysis  solutions: 

1.  Undeformed  and  deformed  plots  of  the  structural  model  (1  segment). 

2.  Contour  plots  of  stress  and  displacement  (1  segment). 

3.  X-Y  plot  of  any  component  of  displacement,  static  load,  or  single-point  force  of  constraint 
for  a grid  point  or  scalar  point. 

4.  X-Y  plot  of  any  stress  or  force  component  for  an  element. 

The  following  parameters  are  used  In  Static  Analysis  using  Cyclic  Symnetry: 

1.  GRDPNT  - optional  - a positive  Inteqer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  Information  to  be 
printed. 

2.  WTMASS  - optional  - the  terms  of  the  mass  matrix  are  multiplied  by  the  real  value  of  this 
parameter  when  they  are  generated  In  EMA. 
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3.16  NORMAL  MODES  ANALYSIS  USINfi  CYCLIC  SYMMETRY 

^ 3.16.1  DMAP  Seouenct  for  Normal  Modes  An«ly»1s  Using  Cyclic  Svnwetry 

Rlfi ID  FORMAT  0N4P  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  19 

LEVEL  2.0  MASTRAN  OMAP  COMPILER  - SOURCE  LISTING 


I 


l 

S 

i 


OPTIONS  IN  EFFECT*  GO  ERR«2  NOLIST  NOOECK  NOREF  NOOSCAR 


1 

BEGIN 

NO, 15  NORMAL  NODES  ANALYSIS  WITH  CYCLIC  SYMMETRY  SERIES 

0 8 

2 < 

gPlT^ 

GEQHl,GE0H2»/6Pl#E0£XIN,6PDT,CSTH#BGPDT.SIl/V#N,LUSIT/ 

nogpdt  s 

V*N* 

3 

SAVE 

LUSET  $ 

4 

CHKPNT 

GPL*EOEXIN*GPOT*CSTM*BGPOT*SIL  8 

9 < 

C6P2  5 

GE0M2.E QEXIN/ECT  8 

6 

CHKPNT 

tCT  * 

7 

PAR  AML 

PCOB//C*N*PR£S/C»N*/C*N» /C*N*/V*N*NOPCDB  8 

e 

PURGE 

pltsetx*pitpar,gpsets#el$ets/nopcdb  8 

9 

CONO 

Pl.NOPCOB  8 

10 

PLTSET 

PC0B*E0EXIN*ECT/PLTSETX*PLTPAR*GPSETS*ELSETS/V*N»NSIL/ 
JUMPPLOT ■-I  8 

V#N, 

11 

SAVE 

NSIL.JUMPPLOT  8 

12 

PRTMSG 

PLTSETX//  8 

13 

PARAH 

//C.N»HPY/V#N#PLTFlG/C#N»l/C#N#l  8 

14 

PAR  AM 

//C»N»MPY/V*N#PFILE/C#N»0/C»N#0  8 

15 

CQND 

PUJUMPPLOT  8 

16 

(Tlot^) 

PLTPAR*  GPSETS#elSETS»CAStCC»BGPDT#EO£XIN»SIL»#  ECT*  * /PL0TX1/V* N» 
NSI L 7V*N»  LUSET /V»N» JUMPPLOT /V»N#PLTFLG/V#N*PFILE  8 

17 

SAVE 

JUMPPLOT* PL TF LG# PFIlfe  8 

18 

PRTMSG 

PL0TX1//8 

19 

20 
21 
22 
23 


LABEL 

CHKPNT 


PI  8 

PLTPAR*6PSET$*ELSETS  » 
GE0M3#E0EXIN,GE0M2/»GPTT/V»N»N0GRAV  8 
GPTT  8 

fcCT.EPT»eGP0T»SIL.GPTT»CSTM/EST»GEl*6PECT*/V»N*LUSET/ 
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\ 

f 


i 


t 


! 


I 


RIGID  FORMAT  OMAR  LISTING 
SIRIIS  0 

displacement  approach*  rigio  FORMAT  19 

LEVEL  2.0  NASTRAN  OMAP  COMPILER  - SOURCE  LISTING 


2* 

29 

26 

27 

28 

29 

30 


SAVE 

CONO 

PURGE 
CHKPNT 
PAR  AM 
PAR  AM 


31 

32 

33 
3* 
39 

36 

37 

38 

39 
*0 
*1 


NOS  IMP/C. N»l/V»N»NOGENL/V,N»GENEl  i 
NOGENL* NOS  IMP* GENE L 9 
ERR0R6.N0SIMP  $ 

06PST/GENEL  % 

EST»6PECT,G£I»0GPST  » 

//C«N»AQD/V*N»N0KGGX/C»N.1/C»N*0  9 
//C»N»AOD/V,N,NONGG/C#N, 1/C.N.O  9 

EST,CSTM, MPT, 0IT,GE0N2, /HELM, KDICT,MEIM,M0ICT,,/V,N,N0K6GX/  V, 
N,NOMGG/C,N,/C,N,/C,N,/C,Y»C0UPMASS/C,y,CP8AR/C*r,CPRO07  C»Y» 
CPQUADl/C»Y,CP0L'AD2/C,Y,CPTRIAl/C,Y,CPTRIA2/C,Yf CPTUBE/  C,Y» 
CPQDPIT /C» Y,CPTRPLT/C,Y,CPTRBSC  9 

NOKGGX, NOHGG  9 

KELM,KOICT#MELM,MOICT  9 

JMPKGG, NOKGGX  9 

G?ECT,KDICT,KELM/KGGX,GPST  9 

KGGX.GPST  9 

JHPKG6  9 

ERROR  1, NOHGG  9 

GPECT,MOICT,MfLM/MCG, /C,N,-1/C,Y,NTMASS*1.0  9 
MGG  9 

IGPNG'GROPNT  9 

BGP0T,CSTM,EQEX1N,MGG/0GPVG/V,  Y,GRDPNT  — 1/C,Y»WTMASS  9 


92 

93 
99 

95 

96 

97 


OGPWG, ,,,,//  9 
LGPWG  9 

KGGX.KGG/NQGcNL  9 
KGG  9 

LBLll.NOGENL  9 

GEI,NGGX/KGG/V,N,LLlSET/V,N,NOGeNl /V,N,N0SIMP  9 
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RIGID  FORMAT  OMAR  LISTING 
SERIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  IS 

LEVEL  2.0  NASTRAN  DHAP  COMPILER  - SOURCE  LISTING 


*6 

*9 

50 

51 


CHKPNT 

LABEL 

PARAH 


32 

SAVE 

S3 

COND 

5* 

PARAM 

55 

COND 

56 

PURGE 

57 

CHKPNT 

56 

<gpcyQ 

59 

SAVE 

60 

CHKPNT 

61 

CONP 

62 

COND 

63 

6* 

SAVE 

65 

CONO 

66 

OF  P 

67 

LABEL 

66 

EQUIV 

69 

CHKPNT 

70 

CONO 

71 

ChcTT} 

72 

CHKPNT 

KGG  t 
LBL 1 1 » 

//C»N,MPY/V»N#NSKIP/C»N#0/C#N,0  t 

CASECe#GE0M*,mxiN#GPDT#8GPDT#CSTH/RG»»US€T*ASIT/  v»  n# lUSFT  f 
V»N#HFCF1/V»N»MPCF2/V»N,SINGLE/V»N#0NIT/V#N#REACT/V»N#NSKIP/V» 
N,RtPEAT/V»N,N0SET/V#N,N0L/V»N,N0A/C»V.SU6ID  S 

HPCFl>MPCF2,SINGLE#ONIT#R6ACT»NS*IP,REPEAT»N0$6T»NOL»NnA  * 

ERR0R3# NPl  * 

//C.N,NOT/V»N,REACD.\TA/V*N,  REACT  % 

ERRORA.REACOATA  S 

GH/MPCF 1 /GO /UP  IT  /KFS#  QG/ SINGLE  $ 

GM,RG»GO#KFS#QG#US£T. ASET  * 
GE0HA,EQEXIN,U$ET/CYCD/V»Y.CTYP6/V#N#N0G0  s 
NOGO  t 
CYCD  % 

ERRORS#  NOGO  $ 

LRLA.GENEL  S 

CPL»GPST»USET»SIL/OGPST/V#N»NOGPST  % 

NOGPST  S 
IftLA'NOGPST  $ 

OGP ST#####//  t 

LBL*  * 

KGG.KNN/MPCFl/MGG.MNN/MPCFL  % 

KNN.HNN  5 
L6L2.MPCF2  $ 

USET.RG/GM  * 

GH  * 


i 

■■ 


3.16-3  (12/31/77) 


RIGID  FORMATS 

RIGID  FORMAT  OMAP  LISTING 
SERIES  0 

OlSPt  AC  EMENT  APPROACH,  RIGID  FORMAT  19 

LEVEL  2.0  NASTRAN  DM AP  COMPILER  - SOURCE  LISTING 


9? 

SAVE 

NOEEO  $ 

93 

COND 

ERROR?, NDEED  $ 

94 

CHKPNT 

FED  S 

95  i 

CCYCTT^ 

CrCD,KAA,MAA,,,/KKK,MKK,  , , /C*  N,  FOR E / V,  Y,  NSEGS--1 /V,  T , K INOE  X — l / 

v»v»cycseo«-wc,n,i/v»n,nqgo  * 

96 

SAVE 

NOGO  * 

97 

CHKPNT 

KKK , MKK  S 
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* ' *1610  FORMAT  DMA*  LISTING 

SERIES  0 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  IS 

LEVEL  2.0  NASTRAN  DMAF  COMPILER  - SOURCE  LISTING 


98 

CONO 

ERRORS* NOGO  A 

99 

CreaT^) 

KKK*  MKK*  » » £EO**CASECC/LAMK*  PH!K*NI»0£IGS/C* 

N* MODES /V*N» NEIGV  A 

100 

SAVE 

NEIGV  A 

1*01 

CHKPNT 

LAMK,PHIK,MI,0£ICS  A 

102 

PAR  AH 

7/C»N,MPY/V#N#CARDN0/C»N»0/C»N,0  a 

103 

OFF 

LAHK»OEIG$»**,//V*N,CARONO  A 

10A 

SAVE 

CARONO  A 

109 

CONO 

FINIS»NEIGV  A 

106 

CcrcT 

C YCO*  **»  PHIK,  LANK/,*,  PHI  A»LANA/C*N,B'ACK/V»Y 
V*Y*CYCSEQ/C*N» 1/V*N*N0GQ  t 

*NSEGS/V*Y»KINOEX/ 

107 

SAVE 

NOGO  A 

106 

CHKPNT 

PHMfLAMA  S 

109 

CONO 

ERRORS* NOGO  $ 

110 

djORl'^ 

US£T**PHlA***GO*GM**KFS**/PHIG**OG/C*N*l/Cf 

N»  REIC  A 

111 

CHKPNT 

PHI G* OG  A 

112 

PAR  AM 

//C»N*SUB/V#N»SCALAR/V»N*  SIL/V*N»LU$ET  > 

113 

EOUIV 

SIL* SIP /SCALAR /PGPDT* BGPDP /SCALAR  A 

1 1 A 

CHKPNT 

SIP*  bgpdp  A 

o\ 

115 

CONO 

LBL7* SC  ALAR  A 

116 

PLTTRAN 

BGPOT*SIL/BGPOP»SIP/V»N,LUSET/V»N*lUSEP  A 

%> 

117 

SAVE 

LUSET  A 

lie 

CHKPNT 

BGPOP*SIP  A 

119 

LABEL 

LPL7  A 

120 

CASeCC*CSTM»MPT»OlT*tQEXlN*SIL»»* BGPDP*  LAMA 
0OG1.0PHlG,0€Sl,0tPl»PPHIG/C»N*REIG  A 

*36*PH1G*EST**/* 

121 

OFP 

OPHIG*OQG1*OEF1*OES1** // V»N*C ARONC  A 

122 

SAVF 

CARDNO  A 
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RIGID  FORMAT  DMAP  LISTING  V.  / 1 

SERIFS  0 | 

DISPLACEMENT  APPROACH*  RIGID  FORMAT  19  | 

LEVEL  2*0  NASTRAN  ONAP  COMPILER  - SOURCE  LISTING  | 


123 

CONO 

P2» JUMPPLOT  S 

12*  ( 

CJM-OT^ 

PLTPAR*  GPSETS*  ELSETS»CAS£CC*BGPOT»EQEXlN» SIP#»PPHlG#GPfCT#OESl/ 
PL0TX2/ V»N»  NSIL/ V# N»LUSET/V»N» JUMPPLOT /V»N»  PLTFLG/V»N»  PFILE  t 

123 

SAVE 

PFILE  i 

126 

PRTMSG 

PL0TX2//  * 

127 

LABEL 

P2  * 

126 

JUMP 

FINIS  $ 

129 

LABEL 

ERR0R1  » 

130 

PRTPARM 

//C#N»-l/C*  N# CYC MOOES  < 

131 

LABEL 

ERR0R2  » 

132 

PRTPARM 

//C#N,-2/C*N,CYCN00£S  » 

133 

LABEL 

ERR0R3  S 

13* 

PRTPARM 

//C»N»«3/C#N» CYC MODES  * 

135 

LABEL 

ERROR*  S 

136 

PRTPARM 

//C»N#-*/C»  N# CYC MOOES  * 

137 

LABEL 

ERR0R5  * 

136 

PRTPARM 

//C»N»-5/C#N,CYCM00ES  S 

139 

LABEL 

ERR0R6  $ 

1*0 

PRTPARM 

//C»N,-6/C»N,CYCM00ES  * 

1*1 

LABEL 

FINIS  » 

1*2 

END 

* 
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3.16.2  Description  of  DMAP  Operations  for  Normal  Modes  Analysis  Uslno  Cyclic  Symmetry 

2.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations,  and 
tables  to  relate  Internal  to  external  grid  point  numbers. 

5.  GP2  generates  Element  Connection  Table  with  Internal  Indices. 

9.  Go  to  WAP  No.  19  If  no  plot  output  Is  requested. 

10.  PLTSET  transforms  user  Input  Into  a form  used  to  drive  structure  plotter. 

12.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

15.  Go  to  WAP  No.  19  If  no  undeformed  structure  plots  are  requested. 

16.  PL0T  generates  all  requested  undeformed  structure  plots. 

18.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

21.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

23.  TA1  generates  element  tables  for  use  In  matrix  assentoly  and  stress  recovery. 

25.  Go  to  WAP  No.  139  and  print  error  message  If  no  elements  have  been  defined. 

30.  EMG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for  later 
assembly. 

33.  Go  to  DMAP  No.  36  If  no  stiffness  matrix  Is  to  be  assembled. 

34.  EMA  assembles  stiffness  matrix  [K*  ] and  Grid  Point  Singularity  Table. 

37.  Go  to  DMAP  No.  129  and  print  error  message  If  no  mass  matrix  exists. 

38.  EMA  assembles  mass  matrix  [M„„l. 

99 

40.  Go  to  DMAP  No.  43  If  no  weight  and  balance  request. 

41.  GPWG  generates  weight  and  balance  Information. 

42.  8FP  formats  weight  and  balance  Information  prepared  by  GPWG  and  places  It  on  the  system 
output  file  for  printing. 

44.  Equivalence  [K*g]  to  [Kgg]  If  no  general  elements. 

46.  Go  to  DMAP  No.  49  If  no  general  elements. 

47.  SMA3  adds  general  elements  to  [K*g]  to  obtain  stiffness  matrix  [Kgg]. 

51.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET),  forms  multl- 
poli .t  constraint  equations  lRg](Ug}  * 0 and  forms  enforced  displacement  vector  { Y$ > . 

53.  Go  to  DMAP  No.  133  and  print  error  message  if  no  Independent  degrees  of  freedom  are  defined. 

55.  Go  to  DMAP  No.  135  and  print  error  message  If  free-body  supports  are  present. 

58.  GPCYC  prepares  segment  boundary  table. 

61.  Go  to  DMAP  No.  137  and  print  error  message  If  CYJ0IN  data  Is  Inconsistent. 

62.  Go  to  DMAP  No.  67  If  general  elements  present. 
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63. 


65. 

66. 

66. 


70. 


71. 


73. 


76. 

78. 


79. 


82. 

83. 

85. 

86. 


GPSP  determines  If  possible  grid  point  singularities  remain. 

Go  to  DMAP  No.  67  If  no  grid  point  singularities  remain. 

fFP  formats  the  table  of  possible  grid  point  singularities  prepared  by  GPSP  and  places 
it  on  the  system  output  file  for  printing. 

Equivalence  [Kgy]  to  [Knf)]  and  [M^]  to  [M^]  If  no  multipoint  constraints. 


Go  to  DMAP  No.  75  If  MCE1  and  MCE2  have  already  been  executed  for  current  set  of  multi* 
point  constraints. 

MCEl  partitions  multipoint  constraint  equations  [Rg]  ■ [rJro]  and  solves  for  multipoint 
constraint  transformation  matrix  [G^  • -CRffl]‘1[Rn]  . 


MCE2  partitions  stiffness  matrix 


V 


and  performs  matrix  reduction 


* M&PWJ  * [«LW  * n&njtU  • 

Equivalence  [Knn]  to  [Kff]  and  [Mnn]  to  [M^]  If  no  single-point  constraints. 

Go  to  DMAP  No.  81  If  no  single-point  constraints. 

SCE1  partitions  out  single-point  constraints 


NW  ■ 


\Kff  ! 

Kfs 

PVr 

M 

i 

1 

1 

lv  ■ 

*ss. 

.Msf 

Equivalence  [K^]  to  [Kaa]  If  no  omitted  coordinates. 
Equivalence  [M^]  to  [Maa]  If  no  omitted  coordinates. 
Go  to  DMAP  No.  90  If  no  omitted  coordinates. 

SMP1  partitions  constrained  stiffness  matrix 


[Kff] 


lKoa  . 


1 

4 


i 
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solves  for  transformation  matrix  [Gc3  ■ 
and  performs  matrix  reduction  [Ka#]  ■ [K#a3  ♦ tKJa3[G03  • 

86.  SMP2  partitions  constrained  mass  matrix 

[Mff]  - 

and  performs  matrix  reduction 

t«„]  • tit,,]  ♦ [«;,][G0]  . [G>„,]  ♦ [sJ][«mHG0]  . 

91.  DPD  extracts  Eigenvalue  Extraction  Oata  from  Dynamics  data  block. 

93.  Go  to  DMAP  No.  131  and  print  error  message  If  no  Eigenvalue  Extraction  Oata. 

95.  CYCT2  transforms  matrices  from  symmetric  components  to  solution  set  by  the  equations 

[Kkk]  - [gJhk^Kg,]  + [gJ][k88][g2], 

and  [Mkk]  - [G{][Maa][G1]  + CG|]CMaa3CG2] . 

where  G,  - G£  (cosine)  and  G2  • G$  (sine)  for  rotational  symmetry, 

and  G^  * Gs  (Symmetric)  and  G2  = GA  (Antisymmetric)  for  dihedral  symmetry. 

98.  Go  to  OMAP  No.  137  and  print  error  message  if  CYCT2  error  was  found. 

99.  READ  extracts  real  eigenvalues  from  the  equation 

t^kk  - W “ 0 * 

calculates  modal  mass  matrix 

tm]  = [$k3[Mkk][$k3 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

11  Unit  value  of  selected  coordinate 

2)  Unit  value  of  largest  component 

3)  Unit  value  of  generalized  mass. 

103.  0FP  formats  eigenvalues  (LAMK)  and  summary  of  eigenvalue  extraction  Information  (0EIGS) 
prepared  by  READ  and  places  them  on  the  system  output  file  for  printing. 

105.  Go  to  OMAP  No.  141  and  exit  If  no  eigenvalues  found. 

0 ~~ 

| 

f 
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r 


i 


106. 

109. 

110. 


113. 

116. 

120. 

121. 

123. 

124. 
126. 

128. 

130. 

132. 

134. 

136. 

138. 

140. 


RIGID  FORMATS 


CYCT2  finds  symmetric  components  of  eigenvectors  from  solution  set  eigenvectors. 
Go  to  DMAP  No.  137  and  print  error  message  If  CYCT2  error  Mas  found. 

S0R1  recovers  dependent  components  of  the  eigenvectors 


V ■ MV 


i 


I 

I 

1 


I 


{A  } 
wmJ 


£6m3{V 


v 


and  recovers  single-point  forces  of  constraint  fqs > ■ [KfJ]T{$f1  . 

Equivalence  SIL  to  SIP  and  BGPDT  to  BGPOP  when  one  or  more  geometric  grid  points  exist. 
PLTTRAN  modifies  BGPDT  and  SIL  for  functional  modules  SDR2  and  PL0T. 

SDR2  calculates  element  forces  (0EF1 ) and  stresses  (0ES1 ) and  prepares  eigenvectors  (0PHIG) 
and  single-point  forces  of  constraint  (0QG1 ) for  output  and  translation  components  of  the 
eigenvectors  (PPHIG). 

0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 
Go  to  DMAP  No.  127  If  no  deformed  structure  plots  are  requested. 


PL0T  generates  all  requested  deformed  structure  and  contour  plots. 

PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  deformed  plot 
generated. 


Go  o DMAP  No.  141  and  make  normal  exit. 


N0RMAL  M0DES  WITH  CYCLIC  SYMMETRY  ERR0R  MESSAGE  N0. 
EIGENVALUE  ANALYSIS. 

N0RMAL  M0DES  WITH  CYCLIC  SYMMETRY  ERR0R  MESSAGE  N0. 
F0R  REAL  EIGENVALUE  ANALYSIS. 

N0RMAL  M0DES  WITH  CYCLIC  SYMMETRY  ERR0R  MESSAGE  N0. 
HAVE  BEEN  DEFINED. 

N0RMAL  M0DES  WITH  CYCLIC  SYMMETRY  ERR0R  MESSAGE  N0. 

N0RMAL  M0DES  WITH  CYCLIC  SYMMETRY  ERR0R  MESSAGE  N0. 

N0RMAL  M0DES  WITH  CYCLIC  SYMMETKY  tKK0K  MESSAGE  N0. 


1 - MASS  MATRIX  REQUIRED  F0R  REAL 

2 - EIGENVALUE  EaTRACTI0N  DATA  REQUIRED 

3 - N0  INDEPENDENT  DEGREES  0F  FREED0M 

4 - FREE  B0DY  SUPP0RTS  N0T  ALL0WED. 

5 - CYCLIC  SYMMETRY  DATA  ERR0R. 

6 - N0  STRUCTURAL  ELEMENTS  DEFINED. 


I 

3 

j 


i 
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3. 


Multiple  subcases  ar*  uiad  only  to  contra]  output  requests.  A tingle  subcase  Is  suf- 
flclant  If  tha  sana  output  Is  desired  for  all  modes.  If  multiple  subcases  are  present, 
the  output  requests  will  be  honored  In  succession  for  Increaslnq  mode  numbers.  MOOES 
may  be  used  to  repeat  subcases  In  order  to  make  the  same  output  request  for  several 
consecutive  modes. 


Each  NASTRAN  run  calculates  modes  for  only  one  symmetry  Index,  k.  The  followtnq  output  may 
be  requested  for  Normal  Mode  Analysis  with  Cyclic  Symmetry: 

1.  Eigenvectors  along  with  the  associated  eigenvalue  for  each  mode. 

2.  Nonzero  components  of  the  single-point  forces  of  constraint  for  selected  modes  at 
selected  grid  points. 

3.  Forces  and  stresses  In  selected  elements  for  selected  modes. 


4.  Undeformed  plot  of  the  structural  model  and  mode  shapes  for  selected  modes. 

5.  Contour  plots  of  stress  and  displacement  for  selected  modes. 

The  following  parameters  are  used  In  Normal  Mode  Analysis  using  Cyclic  Symmetry: 

1.  GRDPMT  - optional  - a positive  Integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  Information  to  be 
printed.  All  fluid  related  masses  are  Ignored. 

2.  WTMASS  - optional  - the  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 

value  of  this  parameter  when  they  are  generated  In  EMA.  Not  recommended  for  use  In  | 

hydroelastic  problems. 

3.  CgUPHASS  • CP8AR.  CP80D.  CPQUAD1 . CPQUAD2 . CPTRIA1.  CPTRIA2.  CPTUBE.  CPQDPIT.  CPTRPLT. 

CPTRB5C  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  Include  bending  stiffness. 

4.  CTYPE  - required  - the  BCD  value  of  this  parameter  defines  the  type  of  cyclic  symmetry 
as  follows: 

(1)  R#T  - rotational  symmetry 

(2)  DRL  - dihedral  symmetry,  using  right  and  left  halves 

(3)  DSA  - dihedral  symmetry,  using  symmetric  and  antlsymotrlc  components 
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S.  HSCtt  - required  • the  integer  value  of  Will  parameter  It  the  number  of  Identical  tegmenta 
In  the  itructural  modal. 


d. 


optional  - the  Integer  value  of  thlt  parameter  tpeclflet  the  procedure  for 
tequenclng  the  equatloni  In  the  solution  set.  A value  of  el  specifies  that  all  cosine 
terms  should  be  sequenced  before  all  tine  tanas,  and  a value  of  >1  for  alternating  the 
cosine  and  sine  terms.  The  default  value  Is  -1. 

7.  KIWOEX  - required  In  normal  modes  with  cyclic  syemetry  (Rigid  Format  15).  The  Integer 
value  of  this  parameter  specifies  a tingle  value  of  the  harmonic  Index. 


3.16.5  Optional  01  agnostic  Outwit  for  FEE* 

Special  detailed  Information  resulting  from  requesting  DIM  16  In  the  Executive  Control  Oeck 
Is  the  same  as  described  under  Normal  Nodes  analysis  (see  Section  3.4.6). 
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3.17  STATIC  HEAT  TRANSFER  ANALYSIS 

3.17.1  DMAP  Sequence  for  Static  Heat  Transfer  Anilvils 

RYSIO  eORMAT  LISTIN6 

SERIFS  0 

HEAT  APPROACH*  RI5T0  FORMAT  1 

LEVEL  2.0  NASTRAN  OMAP  COMPILER  - SOURCE  LISTING 


OPTIONS  IN  EFFECT!  GO  ERR"?  NOLIST  NOOECK  NOREF  NOOSCAR 

1 RFGIN  NO. 01  STATIC  HEAT  TRANSFER  ANALYSIS  - SERIES  0 * 

HLLL-TAPE  t ' 

HOG"APPENO/HPGG*APPENO/HU6V"APPENO/HGM"SAVE/HKNN»SAVE  S 

6E0Hl»6S0M?» /6Pl,HEQEXIN»GPDT,CSTH,B6P0T»HSIl/V*N,HLUSfT/  V, 
N.NOGPOT  * 

HLUSET  % 

6PL  »HEQEXTN»GP0T,CSTM»B6P0T»H$IL  S 
SE0H2,HE0EXIN/ECT  $ 

ECT  * 

PCDB//C,N,PRES/C»N, /C«  N, /C»N, / V,N,NOPCDB  t 
PlTSETX»PlTPAR,GPSETS»ELSETS/NOPCOB  * 

HPl.NOPCOB  S 

PCDB»HEOFXIN,ECT/PLTSETX#PLTPAR»GPSETS»ELSETS/V*N,HNSIl/  v#n* 
JUMPPLOT*-!  $ 


°rpnAL  Pa 


HNS TL» JUMPPLOT  % 

PLTSETX//  t 

^C»N»MPYAV»N,PLTFLG/C»N»I/C»N#1  % 

//C  »N,MPY/V*N,PPILE/C»N,0/C»N»0  J 
HP1 , JUMPPLOT  $ 

PLTPAR ,GPSETS,ELSETS,C ASECC, B6PDT,HEQEXIN,HSll, , ECT, , /PLOTXl/ 
V»N»MNSTL/V,N»HIUSET/V»N#  JUMPPLOT /V»N#PLTFIG/V»N»PFIIE  • 


* 


3 


19 

SAVE 

JUMPPLOT, PLTFLG.PEILE  S 

?0 

PRTMSG 

PLOTXl II  1 

?1 

LABEL 

HP1  \ 

?? 

CHKPNT 

PLTPAR,GPSETS,ELSETS  * 

?3 

CjP3 

6EOM3,HFOEXIN,5FOM2/HSLT,6PTT7V,N,N06RAV  t 
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*1610  FORMAT  OMAR  LISTING 
SERIES  0 

HF AT  APPROACH,  RIGID  FORMAT  1 

LEVEL  2.0  NASTRAN  OMAR  CONRILER  - SOURCE  LISTING 


A 1 LABEL 


HSIT,GRTT  t 

ect»ert,bgrot,hsil,grtt»cstmfhest»»ngrect»/v,n1hluset/  V,N, 

NOS  I MR  7C»N,1/V,N,N0GENL/V»N,GENEL  S 


NOSIMR  % 

ERRORA»NOSINP  t 
6RST/N0STNR  S 
HESY,HGPFCT,6PST  » 

MLBL1 ,NOSIMP  « 

//c»n,aod7V»n,hnokgg/c,n,i/c.n,o  * 

HEST»C$TN»MPT»f)IT»GEON?» /HKELM»HKDICT»  »f» /V»N»HNOKGG  * 
HNOKGG  « 

HKELM,  HKOICT  t 
HLBL1 ,HNOKGG  * 

H6PECT»HK0ICT*HKFLH/HKGG#GPST  * 

HKG6.6RST  % 

HLBLI  < 

//C»N,HPY/V,N,NSKTP/C,N,0/C,N,0  * 

HLBLtl  % 


HL8L11  t 


4 


Top  of  DMAP  Loop 


D 


CASECC.>GFOHA.HEOE*IN,GPDT»BGPDT,CSTM/RG,YS*HUSET,HASET/  V,N, 

HLUSFT/V»N»MRCF1 /v» n, mpcf e / v, n,s ingle/v,n,om it /v»n, react/  V, 

N,NS«T»/V»N,hREPEAT/V,N,NOSET/V,N, NOL/V,N,NOA/C, Y, SUB  10  S 


AS 

SAVE 

aa 

COMO 

A A 

FAR  AM 

Aft 

PURGE 

AT 

CHKPNT 

HPCF1.NPCF?,STN6LF,0HIT»REACT,NSKIP,HAEPEAT,N0SET»N0L,N0A  a 

errors, nol  t 

//C»N, ANO/V,N, NnSR/V»N, SINGLE /V,N, RE  ACT  $ 

HKRR»HKlR,HOR, MOM/RE AC T/GM/NPCF1/MGO»HKOO,HIOO»HPO»HUOOV, 
HRUOV/OHIT /KPS»MKFS»HK5S/S INGLE /HOG /NOS R * 

MKRR,MKLR»HOR,MON,GN>HGO,HKOO, HLOO,HPO,HUOnV»MRUOV»HPS»HKFS, 
MKSS»M0G,HUSFT,R6,YS,HA$ET  * 


3.17-2  (12/31/77) 


STATIC  HEAT  TRANSFER  ANALYSIS 

RTGTO  FORMAT  ONAP  LISTING 
SFRTFS  n 

HE AT  APPROACH,  RTGIO  FORMAT  1 

LFVEL  ?.0  NASTRAN  OHAP  COMPILER  - SOURCE  LISTING 


GRL*GPST»HUSFT»HSTL/OGPST/V»N»NOGPST  * 
NOGPST  » 

HI  A l A » MOORS T t 
OGPST * 

HLRLA  t 

HRGG.HKMN/MPCFl  t 
HKNN  % 

HLPIP,MPCF?  t 
HUSET.RG/GM  t 
GM  » 

HUSFT,GM,HKGG,.»>HKNN»,»  * 

HKNN  S 
Hf.Al?  % 

HKNN,HKFFFSTM01F  t 
HKFF  S 

HL  Al A , S TNGl F A 


Aa 

(SCFO 

HtlSf  T,HKN 

AS 

C HK PNT 

MKFStMKSK 

AA 

LAAFL 

HLALA  A 

AT 

E Oil  I V 

HK  F F * HK  A A 

AA 

CMKPNT 

HK  A A A 

AO 

COMO 

HL  A l A,  OM  T 

TO 

HUSFT ,HKF 

T 1 

CHKPNT 

HGO.MKAA, 

T? 

LAAFL 

HLALA  A 

TA 

E 0(1 1 V 

HKAA,HALl 
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R TGTO  FORMAT  OMAP  LISTING 

series  n 

HFAT  APPROACH,  RIGIO  FORMAT  1 

LFVFl  ?.0  NASTRAN  OMAP  COMPILER  - SOURCE  LISTING 


74 

75 

76 

77 
7P 
70 

90 

91 
9? 
PI 

94 

95 


T^gi 


9 6 CHKPNT 
9 7 FOtl  IV 
* 9 CMKPNT 
80  COMO 


CO 

01 

07 

01 


MKLl  * 

HLBtfc, REACT  i 

huset,hkaa,/hkli,hkir,hkrr»»*  t 

HKLL,HKLR,HKRR  s 
HL9L6  * 

HKll/HLLL  i 
HLLl  % 

HL9L7, REACT  i 

HLll,HKlR,HKRR/HOM  * 

HOM  » 

HL9L7  * 

HSlT,BGPOT,CSTM,HSIL,HE$T,NPT,GPTT,EDT,*CASECC,OIT/HPG/V»N, 
miuset/v,n,nskip  s 

MPG  * 

hpg,hpl/nosft  t 

HPL  * 

HL8110,N0SFT  t 

HUSET,G", VS,MKFS,HG0»HDM,HPG/H0R,HP0»HP$»HPL  * 
HOR,HPO,HPK,HPL  t 
HL9L10  i 

HILL, HKIL#HPL»HI 00, HKOO,HPO/HULV,HUOOV,HRULV,HRUOV/V,N, OMIT/ 


04  SAVE 

05  CMKPNT 
Ofe  COMO 

07  MATGPR 

08  MAT6PR 


V,r,IRES«-l/V,N,NSKIP/V,N,EPSI  I 
FPSI  S 

HULV,HUOOV,HRULV,HRUOV  * 

HL8L0, IRF  S * 

6PL,HUSFT,HSU,MRULV//C,N,L  % 
6PL,HUSET,HSTL.HRU0V//C,N,0  * 
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^ RI6T0  FORMAT  ONAP  LISTING 
SERIES  0 

HEAT  APPROACH.  RIGID  FORMAT  t 

LEVEL  2.0  NASTRAN  0*AP  COMPILER  - SOURCE  LISTING 


RR  LAREL 

100  c3ori 


HLRLR  « 

HUSET,MP6»HULV.HU00V»YS.HG0»6H»HPS#HKFS»HKSS#HQR/HUGV»HP66»H0G/ 
V.N.N5KIP/C.N.MSTATICS  t 

HUGV.HP66.H0G  « 

HLRLB.HREPEAT  « 

HLBlll.lOO  * 


-(Bottom  of  DHAP  Loop^ 


115  SAVE 
Ilf.  RRTNS6 


ERR0R1  I 

//C»N»NOT/V.N.HTeST/V»N»HREPEAT  S 
ERR0R5.HTEST  X 
HLBLB  t 
CSTN  * 

CASECC.CSTM.MPT.OIT.HEOEXIN.HSIL.GPTT# EDT.BGPDT. .HOG. HU6V» 

HES  T»  » HPGG/H0PG1 .H0QG1.H0U6V1.  HOES 1.H0EF1.HPU6V1 /C.N#  STATICS  X 

/fC.N.MPV/V.N.CARDNO/C.N.O/C.N.O  X 

H0UGV1 .HPPGl .MOOGl .HOEFl.HQESl. //V.N.C ARDNO  * 

CARDNO  S 

HP2» JUMPPLOT  X 

PLTPAR,GPSfTS,El5ETS,eASECC»8GPDT,HEQEXlN»HSIl»HPUGVl»»H6PECT» 
HPES1 /PLPTX’/V.N.HNSIL/V.N.LUSET/V.N. JUMP PLOT/ V. N.  PLTFLG/V# 
N.PFRE  5 

PFILF  X 

PLOT X7H  X 


117 

LABEL 

HP2  t 

IIP 

JUHP 

FINIS  * 

HR 

LAREL 

ERR0P1  X 

120 

PRTPARN 

//C.N.-l/C.N.HSTA 

« 

121 

LAREL 

ERRORS  X 

122 

//C.N.-S/C.N.HSTA 

S 
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RI6T0  FORMAT  OHAP  LISTING 
SERIES  0 

MEAT  AMROACH*  RIGIO  FORMAT  1 


LEVEL  2. 

0 NASTRAN  ONAP  COMPILER 

123 

LABEL 

ERRORA  1 

12A 

PRTP ARM 

//c»n»-a/c»n,hsta  s 

129 

LABEL 

ERRORS  » 

126 

PRTPARN 

//C»N»-9/C»N*HSTA  t 

127 

LABEL 

FINIS  * 

120 

END 

« 

SOURCE  LISTING 
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3.17.2  Description  of  OMAP  Operations  for  Static  Heat  Transfer  Analysis 

4.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations,  and 
tables  to  relate  internal  to  external  degree  o"  freedom  indices. 

7.  GP2  generates  Element  Connection  Table  with  internal  indices. 

11.  Go  to  DMAP  No.  21  if  no  plot  output  is  requested. 

12.  PLTSET  transforms  user  input  into  a form  used  to  drive  structure  plotter. 

14,  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

17.  Go  to  DMAP  No.  21  if  no  undeformed  boundary  and  structure  (heat  conduction)  element  plots 
are  requested. 

18.  PL0T  generates  all  requested  undeformed  boundary  and  heat  conduction  element  plots. 

20.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

23.  GP3  generates  applied  Static  (Thermal)  Loads  Table  (HSLT)  and  Grid  Point  Temperature  Table. 

25.  TA1  generates  element  tables  for  use  in  matrix  assembly,  load  generation,  and  data  recovery. 

27.  Go  to  DMAP  No.  123  and  print  error  message  if  no  elements  have  been  defined. 

30.  Go  to  DMAP  No.  38  if  there  are  no  heat  conduction  elements. 

32.  EMG  generates  element  heat  conduction  matrix  tables  and  dictionaries  for  later  assembly. 

35.  Go  to  DMAP  No.  38  if  no  heat  conduction  matrix  is  to  be  assembled.  j 

36.  EMA  assembles  heat  conduction  matrix  [K*  ] and  Grid  Point  Singularity  Table.  j 

40.  Go  to  next  DMAP  instruction  if  cold  start  or  modified  restart.  LBL11  will  be  altered  by  j 

the  Executive  System  to  the  proper  location  inside  the  loop  for  unmodified  restarts  within 

the  loop. 

41.  Beginning  of  loop  for  additional  constraint  sets. 

42.  GP4  generates  flags  defining  members  of  various  displacement  (temperature)  sets  (HUSET), 
forms  multipoint  constraint  equations  [R  ]{u  } = 0 and  forms  enforced  temperature  vector 

iV- 

44.  Go  to  DMAP  No.  121  and  print  error  message  if  no  independent  degrees  of  freedom  are  defined. 

48.  GPSP  determines  if  possible  grid  point  singularities  remain. 

50.  Go  to  DMAP  No.  52  if  no  grid  point  singularities  remain. 

51.  0FP  formats  the  table  of  possible  grid  point  singularities  prepared  by  GPSP  and  places  it 
on  the  system  output  file  for  printing. 

53.  Equivalence  [K  ] to  [K  ] if  no  multipoint  constraints. 
ggJ  nn  r 

55.  Go  to  DMAP  No.  60  if  MCE1  and  MCE2  have  already  been  executed  for  current  set  of  multi-  | 

point  constraints.  | 

56.  MCE1  partitions  multipoint  constraint  equations  [R^]  = [Rm'Rn]  and  solves  for  multipoint  I 

constraint  transformation  matrix  [G„]  = -[R  iVr  1. 
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58.  MCE2  partitions  heat  conduction  matrix 


V 


‘*nn 

1 K " 

| him 

1 

An 

i Nim, 

and  performs  matrix  reduction 

tKj  • ti„]  * * Oiy  * ‘OfsJtV- 

61.  Equivalence  [Knn]  to  [Kff]  if  no  single-point  constraints. 

63.  Go  to  DMAP  No.  66  if  no  single-point  constraints. 

64.  SCE1  partitions  out  single-point  constraints 


[SJ  ■ 


67.  Equivalence  [Kff]  to  [Kfla]  if  no  omitted  coordinates. 

69.  Go  to  DMAP  No.  72  if  no  omitted  coordinates. 

70.  SMP1  partitions  constrained  heat  conduction  matrix 


’Kff 

1 K 1 

l Kf* 

,Ksf 

1 

V/> 

1/1 

[Kff]  = 


aa 


oa 


ao 


oo  J 


solves  for  transformation  matrix  [GQ]  « [Koa] 

and  performs  matrix  reduction  [Kaa]  = [Kaa]  + ^-Koa^Go^ 
73.  Equivalence  [K  J to  [Ko0]  if  no  free-body  supports. 

dd  K V 

75.  Go  to  DMAP  No.  78  i f no  free-body  supports. 

76.  RBMG1  partitions  out  free-body  supports 


Ke< 


V? 


tr 


rr 


79.  RBMG2  decomposes  constrained  heat  conduction  matrix  [K£f] 


tLU^UU^‘ 
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81.  So  to  DMAP  No.  84  If  no  free-body  supports. 

82.  RBMG3  forms  rigid  body  transformation  matrix 

[O]  ■ -[ICu]-'[Ktr]  . 
calculates  rigid  body  check  matrix 

[X]  - [KrrJ  + [Kjr][D]  . 
and  calculates  rigid  body  error  ratio 


c 


85.  SS61  generates  static  thermal  load  vectors  { g}. 

87.  Equivalence  {Pg>  to  {P^}  If  no  constraints  applied. 

90.  SS62  applies  constraints  to  static  thermal  load  vectors 


{v 


{Pn> 


» 


(Pf) 


{P«> 


fV  ■ <V  + tG>m}  • 

(Pf)  • (Pf)  - [Kfs]{y  . 

{Pal  = (Pa>  + [SJ]{P0)  . 


and  calculates  determinate  thermal  powers  {qr>  * -{Pr)  - [DT DfP^) - 
93.  SS63  solves  for  displacements  of  Independent  coordinates 

{u^}  ■ [Ku]  {P^}  . 

solves  for  displacements  of  omitted  coordinates 


1 
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calculates  residual  vector  (RULV)  and  residual  vector  error  ratio  for  independent  coordinates 

Wt)  ■ <v  - . 

e = 

and  calculates  residual  vector  (RU0V)  and  residual  vector  error  ratio  for  omitted  coordinates 

- ^ooH]  * 

= 

c°  {pT)7u°T 

O 0 

96.  Go  to  DMAP  No.  99  if  residual  vectors  are  not  to  be  printed. 

97.  MA1GPR  prints  the  residual  vector  for  independent  coordinates  (HRULv). 

98.  MATGPR  prints  the  residual  vector  for  omitted  coordinates  (HRU0V ) . 

100.  SDR1  recovers  dependent  temperatures 


= KW{V 


(u  } = [G  ]{u  } 
m mJ  n 


and  recovers  single-point  powers  of  sustained  thermal  constraint 


{qs)  = *{PS>  + [<Js]{uf}  ^ [K$s]{Ys)  . 

102.  Go  to  DMAP  No.  107  if  all  constraint  sets  have  been  processed. 

103.  Go  to  DMAP  No.  41  If  additional  sets  of  constraints  need  to  be  processed. 

104.  Go  to  DMAP  No.  119  and  print  error  message  if  number  of  loops  exceeds  100. 

106.  Go  to  DMAP  No.  125  and  print  error  message  if  multiple  boundary  conditions  are  attempted 

with  improper  subset. 
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109.  SDR2  calculates  conduction  and  boundary  element  heat  flows  and  gradients  (H0EF1)  and  prepares 
thermal  load  vectors  (H0PG1 ) , temperature  vectors  (H0UGV1 ) and  single-point  powers  of  con- 
straint (H0QG1 ) for  output  plus  element  stresses  (H0ES1 ) and  translation  components  of  the 
temperature  vector  (HPUGV1). 

111.  0FP  formats  tables  prepared  by  S0R2  and  places  them  on  the  system  output  file  for  printing. 

113.  Go  to  DMAP  No.  117  If  no  temperature  profile  plots  are  requested. 

114.  PL0T  generates  all  requested  temperature  profile  and  thermal  contour  plots. 

116.  PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  temperature  profile 
and  thermal  contour  plot  generated. 


118. 

120. 

122. 

124. 

126. 


Go  to  DMAP  No.  127  and  make  normal  exit. 

STATIC  HEAT  TRANSFER  ANALYSIS  ERR0R  MESSAGE  N0. 

STATIC  HEAT  TRANSFER  ANALYSIS  ERR0R  MESSAGE  N0. 
BEEN  DEFINED. 

STATIC  HEAT  TRANSFER  ANALYSIS  ERR0R  MESSAGE  N0. 

STATIC  HEAT  TRANSFER  ANALYSIS  ERR0R  MESSAGE  N0. 
SUBSET. 


1 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 

3 - N0  INDEPENDENT  DEGREES  0F  FREED0M  HAVE 

4 - N0  ELEMENTS  HAVE  BEEN  DEFINED. 

5 - A L00PING  PROBLEM  RUN  0N  N0N-L00PING 
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3.17.3  Case  Control  Deck  and  Parameters  for  Static  Heat  Transfer  Analyst 


fc 


The  following  Items  relate  to  subcase  definition  and  data  selection  for  Static  Heat 
•ansfer  Analysis: 

1.  A separate  subcase  must  be  defined  for  each  unique  combination  of  constraints 
and  static  loads. 

2.  A static  loading  condition  must  be  defined  for  (not  necessarily  within)  each 
subcase  with  a LOAD  selection,  unless  all  loading  Is  specified  with  grid  point 
temperatures  on  SPC  cards. 

3.  An  SPC  set  must  be  selected  for  (not  necessarily  within)  each  subcase,  unless 
all  constraints  are  specified  on  GRID  cards  or  Scalar  Connection  cards. 

4.  Loading  conditions  issoclated  with  the  same  sets  of  constraints  should  be  in 
contiguous  subcase  in  order  to  avoid  unnecessary  looping. 

5.  REPCASE  may  be  used  to  repeat  subcases  In  order  to  allow  multiple  sets  of  the 
san-  Ok.> tout  Item. 

’ io\  owlr,  output  may  be  requested  for  Static  Heat  Transfer  Analysis  solutions: 

* . emperdtures  (THERMAL)  and  nonzero  components  of  static  loads  (0L0AO)  and 
constrained  heat  flow  (SPCF0RCE)  at  selected  grid  points  or  scalar  points. 

2.  The  punch  option  of  u THERMAL  request  will  produce  TEMP  bulk  data  cards. 

3.  Flux  density  (ELFjJRCE)  In  selected  elements. 

4.  Undeformed  plots  of  the  structural  model  and  temperature  profiles. 

5.  Contour  plots  of  the  th?rmal  field. 

The  following  paranoid,  ar  used  in  Static  Heat  Transfer  Analysis: 

1 RE?'  * optional  - a positive  integer  value  of  this  parameter  will  cause  the  printing  of 
th  residOv1  vec-^rs  following  the  execution  of  SSG3. 


WM  -i 
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3.18  NONLINEAR  STATIC  HEAT  TRANSFER  ANALYSIS 

3.18.1  DMAP  Sequence  for  Nonlinear  Static  Hwt  Transfer  Analysis 

RIGID  FORMAT  DHAP  LISTING 
SERI ES  0 

heat  approach,  rigid  FORMAT  3 

LEVEL  2,0  NASTRAN  DHAP  COMPILER  - SOURCE  LISTING 


OPTIONS  IN  EFFECT!  GO 


ERR •?  NOLIST  NODECK  NQREF  NOOSCAR 


1 REG  IN  NO. 03  NONLINEAR  STATIC  HEAT  TRANSFER  ANALYSIS  - SERIES  0 * 


2 CGPl 


3 SAVE 


5 CGP2 


G CONO 


11  SAVE 


GE0Mi.GE0N2#/6Pl.HlQE XlN. GPOT, CSTH, BGPOT.MSIl /V. N.HLUSET/  V, 
N,NOGPOT  * 

HLUSET  * 


A CHKPNT  GPL.HEoEXIN.GPOT.CSTM.PGPOT.HSU  * 


GE0M2.HE0EXIN/ECT  » 


6 CHKPNT  ECT  * 

7 PAR  AMI  PCO*//C#N,PRcS/C,N,/C.N, /C . N, / V. N , NOPCOB  * 

( PURGE  PtTSETX.PlTPAR.GPSCTS.FLSFTS/NQPCDB  l 


HPl.NOPCDI  * 


10  PLTSIT  PC06,HE0EXlN,FCl/PLTSETX,PLTPAR,&PSETS»tLSETS/V,N,HNSIl/  V,N, 
JUNPPIOT*-!  » 


HNS1L> JUPPPLOT  t 


12  PRTNS6  *LTSETX //  % 

13  PARAH  //C.N.HPY/V.N.PLTFLG/C.N.l/C.N.l  S 

1 A PAR  AN  //C.N.HPY/V.N.Pf Ilf/C.N.O/C.N.O  * 

15  CONO  HP1* JUPPPLOT  t 

16  Ol0T~~')  PLTPAR#GPSFTS,eiS£TS»CASECC.ftCP0I»H£0£x!N,HSIL,»ECT,,/PLOTXl/ 

V.N.HNSIl /V.N.HIL'S^  T/V»N,  JtJHP P 1 0T  / V * N.  Pi  TF L 6 / V.  N.  P f 1L6  * 

17  SAVE  JUHPPIOT.PI TFLG.PF lit  1 

18  PRTNSG  PLOIXl//  » 


14  LABEL 


H A 1 t 


20  CHKPNT  PLTPAP. GPTFTS. fcl SET?  » 


21 


GE0M3.MEGI XlN.GJ  0«?/HSlT.5PTT/V,N,N0GNAV  » 


22  CHKPNT  HSLT»GPTT  S 


23  0*1 


ECT*  EPT.PGPDT,  HSU.  GPU.  C':TK/HcST,*HGPtCT,/V*N,  HLUSET/  V.N, 
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RIGID  FORMAT  OMAP  LISTING 

semes  o 

Hfc  AT  APPROACH,  RIGID  FORMAT  3 

LEVEL  2.0  NASTRAN  OMAR  COMPILER  - SOURCE  LISTING 


2*  SAVE 
25  CONO 


26 

27 

26 

29 

30 

31 

32 

33 
39 
35 


CMKPNT 

FAR  AM 


SAVE 
C MM  PUT 
COHO 


CMKPNT 

LABEL 


36 

37 
36 
39 
90 


SAVE 

Eaurv 

PURGE 

CMKPNT 


91  SAVE 


nostmp/c.n, i/v.n,nogfnl/v»n.hxy:  % 

NOSIMP  % 

EAROR2.NOSIMP  S 

MEST.MGPfCT  » 

//r.,N#.*0D/V»N,MN0KG6/C,N»l/C#N»0  » 

MEST.CSTM.MPT.OIT.GEOM2, /HKELH, HKDICT, , , , /V.N, HNOKGG  » 

HNOKGG  » 

HKELH, HKD1CT  l 
JHPKGCX, HNOKGG  $ 

HGPECT.MKDICT.HKELH/HKGGX.GPST  * 

MKGGX.GPST  * 

JMPKGGX  % 

MEST,HATPOOL*GPTT,HKGGX/HRGC,HQCfc,HKCC/C*Y,TMS/C,Y,SICHA.O.O/ 
V,N,MNLR/V,N,HLl’SET  l 

MNLR  * 

HKGGX,HKCG/HNLR  * 

HOGE, HRGG/HNLR  l 
HKGG,HUGE , HRGG  * 

rASECC.GE0M9.HE0EXIN,GP0T,6GPDT»CSTM/RC, YS.HUSCT.HASET/  V.N, 
HLUSfT/V#N,MPCF 1/V,N»HPCF2/V,N#  SINGLE/ V» N, OMI T /V, N, REACT/  V. 

NfNSKIP/V,N,HREEEAT/V,N,NOSET/V,N,NOL/V,N,NOA/C»Y*JUBIO  t 

MPCFl.MPCr2,SlNCL£,OMIT,REACT,NSKIP,hR£PEAT,HOSET»NOL.NOA  t 


92 

CONO 

ERRORl.NCl  t 

93 

PURGE 

GM/MPCU  /HP S*HK  FS.HKSS.  MKSF,  MR  SN,  HOC /SINGLE  » 

99 

CMKPNT 

GM.rtPS.MKES#MKSS»MUSfcT#RG»MKSF.HRSN,YS  A 

95  ' 

CgpTT^ 

GPl ,GPST,HUSFT,HSIl /OGPST/V»N,N  JGPST  » 

96 

SAVE 

NOGPST  % 

97 

CONC 

HL6L5.N0GP5T  t 
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RIGID  FORMAT  DMA?  LISTING 
SERIES  0 

HEAT  APPROACH,  RIGID  FORMAT  3 

LEVEL  2.0  NASTRAN  OMAP  COMPILER  - SOURCE  LISTIN6 


48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 


67  SAVE 


OGPST, ,,»,//  $ 

HLBL5  S 

HKGG»HKNN/MPCF1/HRG6, HRNN/HPCF1  $ 

HKNN.HRNN  $ 

HL8L1.HPCF2  S 
HUSET,RG/GM  $ 

GM  S 

HUSE T,GM,HKGG, HR GG,, /HKNN.HRNN,,  S 
HKNN.HRNN  5 
HLBL1  t 

HKNN*HKFF/S INGLE /HRNN, HR FN/ SINGLE  $ 

HKFF,HRFN  $ 

HL8L2, SINGLE  * 

HUSeT/VFS/C,N,N/C,N,F/C,N,S  $ 
HKNN,VFS,/HKFF,HKSF,HKFS,HKSS  $ 

HRNN,,VFS/HRFN,HRSN,, /C,N,1  $ 

HL8L2  $ 

HKFS,HKSS,HKFF,HKSF,HRFN,HRSN  % 

HKFF/HLLl, hull /c,n, 0/C, N,0/V,N,MDIAG/V,N,OET/V,N,PWR/V,N, 
KSING  * 

KSING  S 


68 

COND 

tRR0R3,KFING  S 

69 

CHKPNT 

HLLL, HULL  * 

70  i 

CgSGl^) 

HSLT,BGPPT,CSTM,HSIL,HFST,HPT,GPTT,EOT,,CASECC.OIT/HPG/V,N, 
hluset/v,n,nskip  $ 

71 

CHKPNT 

HPG  J 

72 

EQJIV 

hpg,hpf/noset  j 
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RIGID  FORMAT  DNAP  LISTING 
SERIES  0 

MEAT  APPROACH#  RIGID  FORMAT  3 

LEVEL  2.0  NASTRAN  OHAP  COMPILER  - SOURCE  LISTING 


HLBL3#N0SET  * 

HUSET#GH,,HKFS»#»HPG/»#HPS»HPF  * 

HLBL3  S 
HPF,HPS  * 

HUSET#H$IL#GPTT#GM#MEST#HPT»OIT#HPF»HPS#HKFF»MKFS#MKSF#  HKSS# 
HRFN#HRSN#HllL#HULL/HUGV#HQG#HRULV/V#N#HNNLK>l/V#N#HNLR/  C#Y# 
EPSHT ■•001/C»Y#TABS,0»0/C#Y»HAXIT»4/V»Y» ires/v*n#  npcfi/v#n» 

SINGLE  i 


78 

CHKPNT 

HUGV#HQG»HRULV  $ 

79 

C On  d 

HLBL4# IRES  S 

80 

HATGPR 

GPL#  HUSET# HSU#  NRUL V//C#  N# F S 

81 

LABEL 

HL8L4  S 

82 

(^LTTRAfi) 

BGPDT#HSIL/BGPDP#HSIP/V#N#HLUSET/V#N»HLUSEP  $ 

63 

SAVE 

HLUSEP  * 

84 

CHKPNT 

BGPOP#HSIP  i 

85 

CjOR2^) 

C A$£CC#CSTM»NPT#DIT#HE0EXIN»HS1L#GPTT#EDT#B6PDP»#HQG 
HEST#  #HPG/H0PG1#  H00G1#  HOUGV 1#  HOES 1#H0EF1 #HPU6V1 7C # N# 

#HUGV# 

STATICS 

86 

PARAN 

//C#N#NPY/V#N#C AR0N0/C»N»  0/C#N#  0 t 

87 

OFP 

H0UGV1#  H0PG1»H0QG1»  ## //V#N# CARONO  * 

88 

SAVE 

CARONO  t 

89 

CsoahQ 

HSIL#  HUSET#  K'JGV#  HOE  FI  #HSLT#HESf#DIT»  HQGE##  /H0EF1X/C# 
V#N#HNLR  S 

Y,TA8S/ 

90 

OFP 

HOE FIX#,#,# //V#N#CARDN3  * 

94  PRTMSG 

95  LABEL 


CARONO  S 
HP2#  JUMPPLOT  * 

PLTPAR»GPSETS#ELSETS#CASECC»B6PDT#MEQEXIN#HSIP»MPUGVl»#HGPECT# 
H0ES1/PL0TXZ/V#N#NSIL/V#N»  HLUSEP/V»N»  JUMPPLOT / V#N#PLTFLG/V# 
N#PFIIE  % 

PLOT X2//  i 

HP2  t 
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RIGID  FORMAT  OMAP  LISTING 
SERIES  0 

HEAT  APPROACH*  RIGID  FORMAT  3 


LEVEL  2. 

0 nastran  dmap  compiler 

96 

JUMP 

FIN  I SI 

97 

LABEL 

ERKORl  t 

98 

PR  T PAR  M 

//c*n,-i/c*n,hnli 

* 

99 

label 

ERR0R2  $ 

100 

prt  par  m 

nc, n,-?/c*n,hni  i 

* 

101 

LABEL 

t PR  OR  3 t 

102 

PR  T P ARM 

//C*N,-3/C#N,HNll 

* 

103 

LABEL 

FINIS* 

10* 

ENO 

S 

SOURCE  LISTING 
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3.18.2  Des cr iption  of  DMAP  Operations  for  Nonlinear  Static  Heat  Transfer  Analysis 

2.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations,  and 
tables  to  relate  internal  to  external  degree  of  freedom  indices. 

5.  GP2  generates  the  Element  Connection  Table  with  internal  indices. 

9.  Go  to  DMAP  No.  19  if  no  plot  output  is  requested. 

10.  PLTSET  transforms  user  input  into  a form  used  to  drive  structure  plotter. 

12.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

15.  Go  to  DMAP  No.  IS  if  no  undefonned  boundary  and  structure  (heat  conduction)  element  plots  are 
requested. 

16.  PL0T  generates  all  requested  undeformed  Doundary  and  heat  conduction  element  plots. 

18.  PRTMSG  prints  plotter  and  engineering  data  for  each  generated  plot. 

21.  GP3  generates  applied  Static  (Heat  Flux)  Load  Tables  (HSLT)  and  the  Grid  Point  Temperature 

Table. 

23.  TA1  generates  element  tables  for  use  in  matrix  assembl;  ■ load  generation,  and  heat  flux  data 
recovery. 

25.  Go  to  DMAP  No.  99  and  print  error  message  if  no  elements  have  been  defined. 

28.  EMG  generates  element  heat  conduction  matrix  tables  and  dictionaries  for  later  assembly. 

31.  Go  to  DMAP  No.  34  if  no  heat  conduction  matrix  is  to  be  assembled. 

32.  EMA  assembles  heat  conduction  matrix  [K*  ] and  Grid  Point  Singularity  Table. 

35.  RMG  generates  the  radiation  matrix,  [R  ],  and  adds  the  estimated  linear  component  of 

radiation  to  the  heat  conduction  matrix.  The  element  radiation  flux  matrix,  [Q  ],  is 
also  generated  for  ust-  in  recovery  data  for  the  HBDY  elements. 

37.  Equivalence  [K*  ] to  [K  ] if  no  linear  component  of  radiation. 

40.  GP4  generates  flags  defining  member  of  various  displacement  sets  (HUSET)  and  forms  multi- 
point constraint  equations  [R  ] { Ug ; = 10). 

42.  Go  to  DMAP  No.  97  if  no  independent  degrees  of  freedom  are  defined. 

45.  GPSP  determines  if  possible  grid  point  singularities  remain.  These  may  be  extraneous  in  a 
radiation  problem,  since  some  points  may  transfer  heat  through  radiation  only. 

47.  Go  to  DMAP  No.  49  if  no  Grid  Point  Singularity  Table. 

48.  0EP  formats  the  table  of  possible  grid  point  singularities  prepared  by  GPSP  and  places  it  on 
the  system  output  file  for  printing. 

50.  Equivalence  [K  ] to  [Knr)]  and  [R  ] to  [R[mJ  if  no  multi-point  constraints  exist. 

52.  Go  to  DMAP  No.  57  if  no  multi-point  constraints  exist. 

53.  MCE  1 partitions  the  multi-point  constraint  equation  matrix  [R  ] - [R(n  Rn]  and  solves  for 
the  multi-point  constraint  transformation  matrix 

[6  ] = -[R  l'1  [R  ]. 

L nr  L nJ  n 
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4t  55.  MCE2  partitions  heat  conduction  and  radiation  matrices 


Knn  I K 

nn  nm 
*Snn  j Sim 


[Kgg]  = T i" 


Rnn  I R„_ 
nn  nm 


CV-  ;r-k-  • 


and  performs  matrix  reductions 


■ t'W  * tO  [K.„]  * [O  tej  * tej]  [KJ  [y 

■ t«J  * I*  t«„„]  ♦ tO  [G„]  * [<]  [Kj  [y. 

58.  Equivalence  [K  ] to  [K^.]  and  [Rnnl  to  [R^n]  it  no  single-point  constraints  exist. 

60.  Go  to  DMAP  No.  64  if  no  single-point  constraints  exist. 

61.  VEC  generates  a partitioning  vector  (un)-*-{u^.}  + (us>. 

62.  PARTN  partitions  the  heat  conduction  matrix 

Kff  ' Kfs 

EKnnJ  = — 7"  ’ 

tS  j sS 

o3.  PARTN  partitions  the  radiation  matrix 


[Rnn]  = -- 
Ksn 


66.  DEC0MP  decomposes  the  potentially  unsymmetric  matrix  [Kff]  into  upper  and  lower  triangular 
factors  [UUJ  and  [L^^J . 

68.  Go  to  DMAP  No.  101  if  the  matrix  is  singular. 

70.  SSG1  generates  the  input  heat  flux  vector  {Pg}  . 

72.  Equivalence  (Pg)  to  {Pf}  if  no  constraints  applied. 

73.  Go  to  DMAP  No.  75  if  no  constraints  of  any  kind  exist. 

74.  SSG2  reduces  the  heat  flux  vector 


{PJ  = l-"-)  • 


{pn}  = irj+uyiv 
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77.  SSGHT  solves  the  nonlinear  heat  transfer  problem  by  an  Iteration  technique  which  is  limited 
by  parameters  EPSHT  and  MAXIT.  The  output  data  blocks  are:  (u^),  the  solution  temperature 

vector,  {q^},  the  heat  flux  due  to  single-point  constraints,  and  {fiP^},  the  matrix  of  resi- 
dual heat  fluxes  at  each  iteration  step. 

79.  Go  to  DMAP  No.  181  if  residual  vectors  are  not  to  be  printed. 

80.  MATGPR  prints  the  residual  vectors  for  independent  coordinates  (HRULV). 

82.  PLTTRAN  transforms  the  grid  point  definition  tables  into  a special  form  for  plotting  tempera- 
ture solutions  when  grid  points  with  one  degree  of  freedom  are  used. 

85.  SDR2  calculates  the  heat  flux  due  to  conduction  and  convection  in  the  elements  (H0EF1 ) and 

prepares  the  temperature  vector  (H0UGV1),  the  load  vector  (H0PG1),  and  the  power  of  constraint 
(H0QG1 ) for  output. 

87.  0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 

89.  SDRHT  processes  the  HBDY  elements  to  produce  heat  flux  into  the  elements  (H0EF1X)  due  to 
convection,  radiation,  and  applied  flux. 

90.  0FP  formats  the  element  flux  table  prepared  by  SDRHT  and  places  it  on  the  system  output  file 
for  printing. 

92.  Go  to  DMAP  No.  95  if  no  temperature  profile  plots  are  requested. 

93.  PL0T  generates  all  requested  temperature  profile  and  thermal  contour  plots. 

94.  PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  temperature  profile 
and  thermal  contour  plot  generated. 

96.  Go  to  DMAP  No.  103  and  make  normal  exit. 

98.  N0NLINEAR  STATIC  HEAT  TRANSFER  ANALYSIS  ERR0R  MESSAGE  N0.  1 - N0  INDEPENDENT  DEGREES  0F 
FREED0M  HAVE  BEEN  DEFINED. 

100.  N0NLINEAR  STATIC  HEA'I  TRANSFER  ANALYSIS  ERR0R  MESSAGE  N0.  2 - N0  SIMPLE  STRUCTURAL  ELEMENTS. 

102.  N0NLINEAR  STATIC  HEAT  TRANSFER  ANALYSIS  ERR0R  MESSAGE  N0.  3 - STIFFNESS  MATRIX  SINGULAR. 
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3.18.3  Case  Control  Deck  and  Parameters  for  Nonlinear  Static  Heat  Transfer  Analysis 

The  following  Items  relate  to  subcase  definition  and  data  selection  for  Nonlinear 
Static  Heat  Transfer  Analysis: 

1.  A single  subcase  must  be  defined  with  a single  loading  condition  (L0AD)  and 
a single  constraint  condition  (SPC). 

2.  An  estimated  temperature  distribution  vector  must  be  defined  on  TEMP  cards 
and  selected  with  a TEMP (MATERIAL)  request.  Temperatures  for  constrained 
components  are  taken  from  these  TEMP  cards  and  entries  on  SPC  cards  are 
Ignored. 

The  following  output  may  be  requested  for  the  last  Iteration  in  Nonlinear  Static  Heat 
Transfer  Analysis: 

1.  Temperature  (THERMAL)  and  nonzero  components  of  static  loads  (0L0AD)  and  constrained 
heat  flow  (SPCF0RCE)  at  selected  grid  points  or  scalar  points. 

2.  The  punch  option  of  a THERMAL  request  will  produce  TEMP  bulk  data  cards. 

3.  Flux  density  (ELF0RCE)  in  selected  elements.  In  the  case  of  CHBDY  elements,  a flux 
density  summary  is  produced  that  includes  applied  flux,  radiation  flux,  and  convective 
flux. 

4.  Undeformed  plots  of  the  structural  model  and  temperature  profiles. 

5.  Contour  plots  of  the  thermal  field. 

The  following  parameters  are  used  in  Nonlinear  Static  Heat  Transfer  Analysis: 

1.  MAXIT  - optional  - the  integer  value  of  this  parameter  limits  the  maximum 
number  of  iterations.  The  default  value  is  4 iterations. 

2.  EPSHT  - optional  - the  real  value  of  this  parameter  is  used  to  test  the 
convergence  of  the  solution.  The  default  value  is  .001. 

3.  TABS  - optional  - the  real  value  of  this  parameter  is  the  absolute  reference 
temperature.  The  default  value  Is  0.0. 

4.  SIGMA  - optional  - the  real  value  of  this  parameter  is  the  Stefan-Boltzmenn  constant. 
The  default  value  is  0.0. 

5.  IRES  - optional  - a positive  value  of  this  parameter  will  cause  the  printing  of  the 
residual  vectors  following  the  execution  of  SSGHT  for  each  ■iteration. 
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3.19  TRANSIENT  HEAT  TRANSFER  ANALYSIS 

3.19.1  DMAP  Sequence  for  Transient  Heat  Trans fer  Analysis 

RIGID  FORMAT  DMAP  LISTING 
SERIES  0 

MEAT  APPROACH,  RIGID  FORMAT  9 

LEVEL  2.0  NASTRAN  OMAP  COMPILER  - SOURCE  LISTING 


OPTIONS 

IN  EFF 

1 

BEGIN 

2 

FILE 

3 C 

GP1  3) 

9 

SAVE 

5 

PURGE 

6 

CHKPNT 

7 

COND 

8 C 

JP2  ~3) 

9 

CHKPNT 

10 

PAR  AML 

11 

PURGE 

12 

COND 

13 

PLTSET 

19 

SAVE 

15 

PRTMSG 

16 

PAR  AM 

17 

PAR  AM 

16 

CONO 

T«  GO  ERR*2  NOLIST  NODECK  NOREF  NOOSCAR 

NO. 09  TRANSIENT  MEAT  TRANSFER  ANALYSIS  - SERIES  0 % 
HKGGX-TAPE/HKGG-TAPE  t 

GE3M1,GE0M2,/GPL,HE0EXIN,GP0T,CSTM,BGPDT»HSIL/V,N,HLUSFT/  V, 
N,  NOGPDT/V,N,  ALWAYS  — 1 * 

HLUSET, NOGPDT  » 

HUSET,GM,HGO,HKAA,HBAA,HPSO,*KFS,HQP,HEST/NOGPDT  $ 

GPL  * MEG EX  IN, GPCT,CSTM,BGPDY,H5 II, HUSET, GM, HGO, HKAA,H8AA,  HPSO, 
HKFS, HOP, WEST  S 

HLBL5, NOGPDT  * 

GE0M2,HE0EXIN/ECT  s 

ECT  t 

PCDB//C,N, PRES/C, N,/C,N,/C,N, YV,N,N0PC06  » 
PLTSETX,PLTPAR,GPSFTS,ELSETS/NOPCDB  » 

HP  1 , NOPCDB  * 

PCOB,HfcCf XIN,£CT/PLTSETX,PLTPAR,GPSETS,ELSETS/V,N,NSIL/  v.n, 
JUMPPL0T*>1  s 

NSIL,JUMPPL0T  t 

PLTSETX / / $ 

//C,N,MPY/V»N, PlTFLG/C.N, i/C,N, 1 J 
//C,M,MPY/V.N, PF IL  E/C ,N, 0/C ,N,0  > 

HP1, JUMPPLOTS 


19 


PLTPAR.GPStTS.El  St T S , C ASECC > BGPDT » HI QEX IN, HS IL> , ECT, , / PL 0TX1 / 
V,N,NSI L/V,N,HLLSET/V,N, JUMPPLOT/V,N,PLTFLG/V,N,PFILE  t 


20  SAVE  JUMPPLOT,PLTFLG,PFIU  t 

21  PRTMSG  PL0TX1//  J 

HP  1 S 


22  LABEL 
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AIGIP  FORMAT  OMAP  LISTING 
SERIES  0 


RIGID  FORMATS 


HEAT  APPROACH/  RIGir  FORMAT  9 

LEVEL  2.0  NASTRAN  CMAP  COMPILER  - SOURCE  LISTING 


23 

29 

25 

26 


CHKPNT 


27 

26 

29 

30 

31 

32 


SAVF 

CHKPNT 

COND 

PARA* 
PAR  AM 


91  CHKPNT 


PLTPAR/GPSETS/ELSETS  I 

G60N3#HE0EX IN#  GE0N2/HSLT  #GPTT/C#N#1  1 

GPTT.HSLT  $ 

ECT.EPT#6GPDT#HSIL»GPTT»CSTM/H6ST##HGPECT»/V.N,HLUSET/  V»N» 
N0SINP«-1/C*H# 1/C#N# 123/C#N# 123  $ 

NOSIMP  I 

HEST/HGPECT  » 

HL9L1#N0SIHP  S 

//C#N,AD0/V#N,N0KGGX/C»N#1/C#N»0  * 

//C»N,AOO/V»N,NC0GG/C»N# l/C/N#  0 * 

HEST#CSTM»MPT»DlT»GfeOM2, /HKELM#HKDICT###HBELH#rtBDlCT/V#N# 
NCKGGX/C/N, /V#N#NOPGG  S 

N0KGGX#N06GG  t 

HK£iM,HKDICT#H0£LM#HeOICT  $ 

JMPKGGX  » NCK  GGX  $ 

HGP£CT»HKOICT#HK£LM/HKGGX#GPST  * 
hkggx.gpst  s 

JMPKGGX  $ 

JMPH8GG#  NOBGG  t 
HGP£CT»HB01CT#HB£LM/HBGG#  % 

HBGo  $ 


92 

93 
99 

95 

96 


label 

PURGE 

CHKPNT 

LABEL 


97  SAVE 


JMPHSGG  S 

hrnn#hbff#hbaa#hbgg/nobgg  S ] 

hbgg»hbnn,hbff»hbaa  s \ 

HLBL1  $ 

hest»matpool#gptt»hkggx/hrgg»hoge»hkgg/c»y» tabs/c# y»signa»o.o/ 

V»N,HNLR/V»N#HU'S£T  j 
HNIR  S 
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RIGID  FORMAT  DM  AP  LISTING 
SERIES  0 

HEAT  APPROACH,  RIGID  FORMAT  <J 

LEVEL  2.0  NASTRAN  OMAP  COMPILER  - SOURCE  LISTING 


40  EOUIV 


HKGGX,HKGG/HNLR  * 


49  PURGE 


51  (TGP4 


HRGG,HRNN,HRFF, HRA A, HRDD /HNLR  S 


50  CHKPNT  HRGG,HRNN,HRFF,HRAA,HRDD, HKGC, HOGE  » 


CA$ECC,C£OM4»H£OEXIN*6POT»0GPDT,CSTM/R6, »HUSET*ASET/V»N»HLU$ET/ 
V»N,NPCFl»-l/V»N,MPCF2«-l/V,N,SINCLE*-l/V»N*0HIT«-l/  V,N,R|ACT> 
•1/C, N, 0/C, N, 123/V,N,N0SET*-1/V,N,N0L/V»N»N0A«*1  * 


52  SAVE  MPCF1, SINGLE, 0MIT,N0SCT,REACT,MPCF2,N0L,NQA  * 

53  PURGE  GM,GMD/MPCF1/HGO,HGOD/OM1T/HKFS, HPSO,HOP /SINGLE  * 

54  CHKPNT  GM,RG,HGO,HKFS,HQP,HUSET,GMO,HGOD,HPSO  * 

55  CONO  HLBL2,N0SIMP  * 

56  C6PSP  GPL,GPST,HUSET,HSIL/OGPST/V,N,NOGPST  » 


57  SAVE 


NOGPST  S 


50  CONO 


HL012,NO6PST  » 


59  OFP 


OGPST, 


60  LABEL  HLBL2  * 

61  EOUIV  HKG6,HKNNSMPCF1/HRGG,HRNN/MPCF1/HBCG,HBNN/NPCF1  * 

62  CHKPNT  HKNN,HRNN,HBNN  t 


63  CONO 


HLBL3,MPCF1  $ 


64  CMCEl 


HUSET,R6/6M  S 


65  CHKPNT 


66  CMCE2 


HUSET,GM,HKGG,HPGG,H0GG, /HKNN,HRNN,H0NN,  < 


67  CHKPNT  HKNN,HRNN,H0NN  S 

60  LABEL  HLBL3  $ 

69  EOUIV  HKNN,HKFF/SINGLE/HRNN,HRFF/SINGLE/H0NN,H0FF/SlNGlE  $ 

70  CHKPNT  HKFF, HR FF, HBFF  * 

71  CONO  HLBL4, SINGLE  $ 

72  CSCEl^  HUSET,HKNN,HRNN,HBNN, /HKFF,HKFS,,HRFF,HBFF,  $ 
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MOD  FGPMAT  OMAR  LISTING 

SERIES  0 

HEAT  APPROACH.  RIGIO  FORMAT  8 

LEVEL  2.0  NASTRAN  PMAP  COMPILER  - SOURCE  LISTING 


73  CHKPNT  HKFS.HKFF.HRFF.HBFF  * 


ft,  LABEL 

75  EOUIV 

76  EOUIV 

77  EOUIV 


HLBL9  V 

HKFF.HK AA/OMIT  * 
HRFF.HRAA/OMIT  S 
HBFF.HBAA/DMIT  % 


78  CHKPNT  NKAA.MAA.HBAA  % 

79  CONO  HL8LS0MIT  $ 

80  HUSeT,MKFF»»./HG0»HK9A.HKQ0»HL0Q»»».»  * 

81  CHKPNT  HGO* HK A A t 

82  CONO  HLILR.HNLR  * 

83  (jMP2  HUSET.KCO.HRFF/HRAA  $ 

89  CHKPNT  HRAA  % 

85  LABEL  HLBL*  t 

86  CONO  HLBL5.NC8GG  S 

87  <TmP2'^)  HUSET.H6P.H8FF/H8AA  » 

88  CHKPNT  HI A A S 


89  LABEL 

90  COPO 


91  SAVE 


HL8L5  * 


DYNAMICS. GPL. HS I L»  HUSET /GPLD.HSI LD.HUSETD. TFPOQL.HOLT. » » HNLFT. 
HTRL..HE0DYN/V.K.HLUSLT/V.N.HLUSET0/C.N.123  /V.N.NODLT/  C.N. 
1 23/C.N. 12  3/V. N, NONIFT/V.N.NOTRL /C.N. 12  3/C. N. / V.N. NOUE  i 

HLUSETD.NCDlT.NCNL FT. NOTRL .NOUt  8 


92  COND  IRROM, NOTRL  » 

93  EOUIV  hGO.HGOO/NOUE/GM.GHD/NOUE  * 

99  PURGE  HPPO.HPSO.HPOO.HPDT/NOCLT  % 

95  CHKPNT  HUSETO. HfODYN. TP  POOL . HOLT. HTRl # HOOD, GMD. HNLFT. HSILD.CPID.HPPO, 

HPSO.HPPn.MPOT  » 

96  CmTrITn^  CaSECC.MATPOOL.HEOCYN. .TFP00L/HK2PP. . HP 2PP/V*N,HL US ETD/  V.N, 

H0K2PP/C.H.  1Z3/V.N.N0B2PP  * 
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*1610  FORMAT  OMAR  LISTING 

SERIES  0 

HEAT  APPROACH#  RIGID  FORMAT  6 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


97 

SAVE 

9B 

PA*  AM 

99 

PURGE 

100 

EOUIV 

101 

CHKPNT 

102 

COND 

103  < 

Cgmo^) 

N0K2PP#  N0B2PP  $ 

//C#N#AND/V#N#KD£KA/V#N,N0UE/V#N#N0K2PP  S 
HK2DO/NOK2PP/MB2DO/NOB2PP  S 

HKAA,HKDD/KDEKA/HB2PP#MB2DD/NOA/HK2PP,MK2DD/NOA/HRAA#HRDO/ 

NOUE  * 

MK2PP#H62PP»MK2DD» HR 2 CD. HKOD.HRDD  * 

HLBLb.NOGPOT  S 

HUSETO#  GM, HGO. HP AA# HB  AA, HR AA, # HK2PP# ,HB2PP /HKDO*  HBOD,  HROO, 
GHD,HGOD,HK200,HH2DD,HB200/C,N,TRANRESP/C,N,DISP/C,N,  DIRECT/ 
C, y,G*0.0/C,Y,W3*0.0/C»Y»W**0.0/V#N,NOK2PP/C»N,«l/  V,N, 
N0B2PP/ V, N, MPCF 1/V,N» SINGLE /V»N,OMIT/V»N, NOUE/  C,N,-1/V»N, 
NOBGG/V»N,NOS1MP/C,N,-1  S 


10* 

LABEL 

HLBL6  * 

105 

EOUIV 

HK20D, HKDO /NOS  I M P/HB20D. HBOC /NOGPDT  t 

106 

CHKPNT 

HK00,H60D,H*DD,GMD.HG0D  '» 

107 

<350 

CASECC»HUSETD*H0LT*HSLT»B6P0T»HSIL/CSTM,HTRL#  OIT,GMD,HGOD,  » 

hest, /hppo, mp to, hpdo,hpot,,htol/v,n, noset/ v,n, pdepoo  s 

106 

SAVE 

PDEPOO. NOSET  % 

109 

EOUIV 

hppo.hpoo/noset  s 

110 

EOUIV 

HPDO* HP DT /PDEPOO  l 

111 

CHKPNT 

HPPO»HPOO»MPSO#HTOL»HPOT  t 

112 

Ctrht  ^ 

CASECC, HUSETO, HNLFT,DIT,SPTT»HKDD,HBDD»MRDD,MPDT,HTAL/ 
hPNLO/CfY* BETA*. 55/C# Y,TABS*0.0/V,N,HNLR/C»Y,RADLIN*-1 

MUOVT# 

t 

113 

CHKPNT 

HUOVTfHPNLO  S 

11*  1 

Cvo* 

C AS ECC # HE OOYH.HLSE TO#  HUO VT #HTOL.XYCOB#HPNLO/HOUOV1#  H0PNL1 / 
N#  TRANRESP/C# N»r<IRECT/C»N,0/V#N»NOD/V#N#N0P/C»N, 0 » 

115 

SAVE 

NOD  # NOP  * 

116 

CHKPNT 

H0U0V1#  HOPNll  t 

117 

COHO 

HLBL*,NOO  * 

lie 

CTdpi  3) 

HOUOVl# HOPNll, #,,/HOUOV2»HOPNL2#»»»  ( 
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RIGID  FORMT  OMAR  LISTING 
SERIES  0 

HI  AT  APPROACH*  RIGID  FORMAT  t 

LEVEL  2.0  NASTRAN  CHAP  COMPILER  - SOURCE  LISTING 


PARAH  //C.N»nPY/V*N»C*«0NO/C»N»O/C#N,O  * 
OFP  HOUOV2*HOPNL2»»*»//V*N*CARONO  S 

S*Vt  CARDNO  i 

CHKPNT  H0PNL2*  HCUO V2  * 


LABEL 


PARAH 


tOJIV 


LABtL 


HLBL7  S 

//C # N, ANC/V*N*P JUMP /V#N, NOP /V*N, JUMP PLOT  % 

HLBLR*PJUHP  » 

HUOVT#HUPV/NOA  » 

HLBLB/NOA  t 

MUS6TO,,HOOVT#.*HGOO*6HO,HPSO»HKFS»»/HUPV»»HOP/C#N#X/C*N* 

transnt  » 

MLBL9  t 


CHKPNT  HUPV*MQP  S 


(gLTTRAg)  BGPOT.HSIl /9GP0P .HS IP /V* N, NLUSE T/V*N, HLUSfP  * 


SAVE  MLUSEP  * 

'SOR T"")  CA$fCC»CSTM*MPT»OIT*H£QOYN*MSILt>***  BGPOP»MTOL»  HOP*  HUPV#HEST» 
" XYCDB*HPP0/H0PPI»H00PI>H0UPV1* , HOEF I * HPUGV/C* N, TR ANRI SP  * 

3'ORmO  HSILO*HUS£T0.HUPV*HOtFl*  MSLT*H6$T»DJV»  HOG£*HOLT*  /^OIFIX/C*  > » 
TABS/V»N,HNL«  t 

10UIV  HOIF IX* hOFFl /ALWAYS  % 

;jp*3  HOPP1,HOOP1,HOUFV1»»MOIF1,/HOPP2,HOOP2.H3UPV2*»HOIP2»  * 

CHKPNT  H0PP2,H00P2*H0UPV2*MC£F2  * 


JORHT 


10UIV 


1U  OFP  HOPP?*HQQP2*HOUPV2*HO*.F2*»  / /V* N*C ARDNO  » 

1A2  SAVE  CARONO  » 

H3  CONO  HP2*  JUHPFLOT  » 

1AA  <7tOT  3 PLTPAR,6PSfcTS»tlSFTS»CASECC»BGP01*HfcOtXIN,HSIP*»HPUGV»  HCPfCT*/ 
PL0TX2/V*N,HHSIl /V.N*HLUSEP/V*N, JUHPPLOT/V*N*PLTFLC/V*N*PFIlE  * 

1*5  SAVE  PFILE  L 
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• itir  *o**at  c«ar  usTi*; 

SERIES  c 

MEAT  AAMOACh,  auto  ACAHAT  « 

LEVEL  2*0  HiSTAAH  0»A*  CC*H  If  R - SOURCE  USTIK6 


146 

MTPS6 

RL0TI2//  t 

147 

LASS  L 

HA  J t 

14* 

*YCOB»HOAA2#HOOA2.HCUAV2#*HOtE2/HIYALTT/C.N,TAAH/C»N, A?Ct/V,N, 
REIlf /V>*#CARO*C  * 

146 

SAVE 

AEUE.CAAONO  i 

150 

C*t»loT> 

HXYAlTT//  * 

151 

LABEL 

HLBL6  > 

152 

JU«R 

FINIS  t 

153 

LABEL 

ERROR  1 » 

154 

RATRARH 

//C»H,-1/C»H,hTB0  * 

155 

LABEL 

EIHIS5 

156 

ENO 

t 
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3.19.2  Description  of  DMAP  Operations  for  Transient  Heat  Transfer  Analysis 


GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations,  and 
tables  to  relate  internal  to  external  degree  of  freedom  indices. 


Go  to  DMAP  No.  89  if  no  grid  point  definition  table. 


GP2  generates  the  Element  Connection  Table  with  internal  indices. 


Go  to  DMAP  No.  22  if  no  plot  output  is  requested. 


PIT  SET  transforms  user  input  into  a form  used  to  drive  the  structure  plotter. 


PRTMSG  pr  .1'  error  messages  associated  with  the  structure  plotter. 


Go  to  DMAP  No.  i:  if  no  undeformed  boundary  and  structure  (heat  conduction)  element  plots  are 
requested. 


PL0T  generates  all  requested  undeformed  boundary  and  heat  conduction  element  plots. 


PRTMSG  prints  plotter  data  and  engineering  data  for  each  generated  plot. 


GP3  generates  applied  Static  (Heat  Flux)  Load  Tables  (HSLT)  and  the  Grid  Point  Temperature 
Table. 


TA1  generates  element  tables  for  use  in  matrix  assembly,  load  generation,  and  data  recovery. 


Go  to  DMAP  No.  45  if  no  heat  conduction  or  boundary  elements  exist. 


EMG  generates  element  heat  conduction  and  capacitance  matrix  tables  and  dictionaries  for 
later  assembly. 


Go  to  DMAP  No.  38  if  no  heat  conduction  matrix  is  to  be  assembled. 


EMA  assembles  heat  conduction  matrix  [K*g]  and  Grid  Point  Singularity  Table. 


Go  to  DMAP  No.  42  if  no  heat  capacitance  matrix  is  to  be  assembled. 


EMA  assembles  heat  capacitance  matrix  [B  ]. 


RMG  generates  the  radiation  matrix,  [Rgg],  and  adds  the  estimated  linear  component  of 

radiation  to  the  conductivity  matrix.  The  element-radiation  flux  matrix,  [Q  ] , is  also 

9“ 


generated  for  use  in  data  recovery. 


Equivalence  the  linear  heat  transfer  matrix,  [K  ],  to  the  heat  conduction  matrix  if  no 


radiation  exists. 


GP4  generates  flags  defining  members  of  various  displacement  sets  (HUSET)  and  forms  the 
multi-point  constraint  equations,  [Rg]  (ug)  = 0. 


Go  to  DMAP  No.  60  if  no  simple  elements  exist. 


GPSP  determines  if  possible  grid  point  singularities  remain.  These  may  be  extraneous  in  a 
radiation  problem,  since  some  ooints  may  transfer  heat  through  radiation  only. 


Go  to  DMAP  No.  60  if  no  Grid  Point  Singularity  Table. 


0FP  formats  the  table  of  possible  grid  point  singularities  prepared  by  GPSP  and  places  it  on 
the-  system  output  file  for  printing. 


Equivalence  [K  ] to  [K  ],  [R  ] to  [R  ],  and  [B  ] to  [C^]  if  no  multi-point  constraints 
exist..  yy  yy  yy 
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63.  Go  to  DMAP  No.  68  If  no  multi-point  constraints  exist. 

64.  MCE  1 partitions  the  multi-point  constraint  equation  matrix,  [R  ] ■ [R..IR  ],  and  solves  for 

the  multi-point  constraint  transformation  matrix,  9 


tV  ■ -tv'  tv- 

66.  MCE2  partitions  heat  conduction  and  radiation  matrices 


V 


Sin  ' ‘nm 
*mn  | Snm 


^nn  I ^nm 
^mn  | 


V 


nn  nm 

1 

3 . B 

mn  mm 


and  performs  matrix  reductions 

tv  ' tit„„J  * ct’]  [K»„]  * [«,„]  ty  * [Gj]  [V,]  ty. 

The  same  equation  is  applied  to  [Rpr|]  and  [Bpn3 . 

69.  Equivalence  [Knn ] to  [K^],  [Bnp]  to  and  [Rpn]  to  [Rff:]  if  no  sinyle-DOint  constraints 

71.  Go  to  DMAP  No.  74  if  no  single-point  constraints  exist. 

72.  SCE1  partitions  the  matrices  as  follows: 


t-w1 


*ff  1 Kfs 

j 

Ksf  Kss 


[Rpp]  and  [Bpn]  are  partitioned  in  the  same  manner,  except  only  the  ff  partitions  are  saved. 

75.  Equivalence  [Kf to  [KadJ  If  no  omitted  coordinates. 

76.  Equivalence  [Rff]  to  [Raa]  if  no  omitted  coordinates. 

77.  Equivalence  [Bff]  to  [ Baa ] if  no  omitted  coordinates. 

79.  Go  to  DMAP  No.  89  if  no  omitted  coordinates  are  requested. 
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80.  SMP1  partitions  the  heat  conduction  matrix 


CKff] 


aa  ao 


I 


oa 


solves  for  the  transformation  matrix  [GQ]: 

[K»]  t'o1  ■ • t‘o.1  • 

and  solves  for  the  reduced  heat  conduction  matrix 


[*aaJ  " ^aa3  + ^ ^ 


82.  Go  to  DMAP  No.  85  If  no  radiation  matrix  exists. 

83.  SMP2  partitions  constrained  radiation  matrix 


[Rff] 


]u  ' Rao 

[_Roa  | RooJ 


and  performs  matrix  reduction 

tRaa]  " CRaa^  + [RoI]  CGo]  + [Go'J  [Roa^  + [Go]  tRoo3  I6o3' 

86.  Go  to  DMAP  No.  89  it"  no  heat  capacitance  matrix,  [B^],  exists. 

87.  SMP2  calculates  a reduced  heat  capacitance  matrix,  [B,,].  with  the  same  equation  as  DMAP  No.  83 

Q0  nPD  aenerates  the  table  definina  the  displacement  sets  each  degree  of  freedom  belongs  to 

' (HUSETD),  Includinq  extra  points.  It  prepares  the  Transfer  Function  Pool,  the  Dynamics 
Load  Table,  the  Nonlinear  Function  Table,  and  the  Transient  Response  List. 

92.  Go  to  DMAP  No.  153  and  exit  if  no  time  steo  data  was  specified. 

93.  Equivalence  [G^  to  [«J]  and  to  [<]  if  no  extra  Points  were  defined. 

96.  MTRXIN  selects  the  direct  input  matrices  [h‘p]  and  [Bpp]. 

100.  Equivalence  [K  ] to  [K‘dl  If  no  direct  input  stiffness  matrices  and  nc  extra  points; 

[BJ  to  [B-d]  and  [Kpp]  to  If  only  extra  points  are  used;  and  [R#,]  to  [RddJ 

no  extra  points  are  used, 


102. 


Go  to  DMAP  No.  104  if  no  qrid  point  definition  table. 


3.19-10  (12/31/77) 


TRANSIENT  HEAT  TRANSFER  ANALYSIS 


.03.  GKAD  expands  the  matrices  to  Include  extra  points  and  assembles  heat  conduction,  capacitance, 
and  radiation  matrices  for  use  In  Direct  Transient  Response. 


and 


CRdd3 


Kaa'  0 

— | 

0 | 0 


B 0 
°aa 1 u 

o "i  o 


Raa'  0 

■0~h 


[•W  * [KW  + C^d] 

[Bdd]  = [B‘d]  + [Bdd3 


(Nonzero  values  of  the  parameters  W4,  G,  and  W3  are  not  recommended  for  use  In  heat 
transfer  analysis  and  therefore  do  not  appear  In  the  above  equations.) 

2 2 

105.  Equivalence  [Kdd]  to  [Kdd]  and  [Bdd]  to  [Bdd]  if  no  matrices  were  generated  from  the  element 
heat  conduction  and  capacitance  assemblers. 

107.  TRLG  generates  matrices  of  heat  flux  loads  versus  time.  { Pp > , {Pel,  and  (P§)  are 
generated  with  one  column  per  output  time  step.  (P|)  is  generateB  with  one  column 
per  solution  time  step,  and  the  Transient  Output  List  is  a list  of  output  time  steps. 

109.  Equivalence  {P°l  to  { P^ } if  the  d and  p sets  are  the  same. 

110.  Equivalence  {pjj}  to  (?d}  if  the  output  times  are  the  same  as  the  solution  times. 

112.  TRHT  integrates  the  equation  of  motion: 

[Bdd3  +tKdd3  {u)  - <pd}  + {Nd} 

where  { u 1 is  a vector  of  temperatures  at  any  time, 

lu)  is  the  time  derivative  of  (u)  ("velocity"), 
iPd)  is  the  applied  heat  flux  at  any  time  step,  and 
{ } is  the  total  nonlinear  heat  flux  from  radiation  and/or  N0LIN  data, 
extrapolated  from  the  previous  solution  vector. 

The  output  consists  of  the  [ud]  matrix  containing  temperature  vectors  and  temperature 
"velocity"  vectors  for  the  output  time  steps. 

114.  VDR  prepares  the  solution  set  temperatures,  temperature  "velocities",  and  nonlinear  loads, 
sorted  by  time  step,  for  output. 

117.  Go  to  DMAP  No.  126  if  no  output  request  for  solution  set. 

118.  SDR3  prepares  the  requested  output  of  temperatures,  temperature  "velocities",  and  nonlinear 
loads  sorted  by  point  number  or  element  number. 
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120.  0FP  formats  the  tables  prepared  by  SQR3  for  output  sorted  by  point  number  or  element  number 
and  places  them  on  the  system  output  file  for  printing. 

128.  Go  to  DMAP  No.  151  and  exit  If  no  further  output  is  requested. 

129.  Equivalence  {u^}  to  (up)  if  no  structure  points  were  input. 

130.  Go  to  DMAP  No.  132  if  no  structure  points  were  Input. 

131.  SDR1  recovers  the  dependent  temperatures: 

(u0)  - [gJ]  (ud)  , 

P\  * {uf}  ‘ 


uf+u.) 

----[  ■<“„>  • 

us  ) 


{um}  = CGm]  {uf+ue}  * 


tl  ' ^ ' 


The  module  also  recovers  the  heat  flux  into  the  points  having  single-point  constraints. 


{qs > = -(Ps>  + [kJ]  (uf). 


134.  PLTTRAN  coverts  the  grid  point  definition  tables  into  a special  form  for  plotting  temperature 
solutions  when  grid  points  with  one  degree  of  freedom  are  used. 

136.  SDR2  calculates  requested  heat  flux  transfer  in  the  elements  and  prepares  temperatures, 
"velocities",  and  heat  flux  loads  for  output  sorted  by  time  step. 

139.  SDR3  prepares  requested  output  sorted  by  point  number  or  element  number. 

141.  0FP  formats  tables  prepared  by  SDR3  for  output  and  places  them  on  the  system  output  file  for 
printing. 

143.  Go  to  DMAP  No.  147  if  no  temperature  profile  plots  are  requested. 

144.  PLOT  generates  all  requested  temperature  profile  plots  and  thermal  contours  for  specified  times. 

146.  PRTMSG  prints  plotter  data,  engineering  data,  and  contour  data  for  each  temperature  profile 
and  thermal  contour  plot  generated. 

148.  XYTRAN  prepares  the  input  for  requested  X-Y  plots. 

150.  XYPL0T  prepares  requested  X-Y  plots  of  temperatures,  "velocities",  element  flux,  or  applied 
heat  loads  versus  time. 

152.  Go  to  DMAP  No.  155  and  make  normal  exit. 

154.  TRANSIENT  HEAT  TRANSFER  ANALYSIS  ERROR  MESSAGE  N0.  1 - TRANSIENT  RESPONSE  LIST  REQUIRED  F0R 
RANSIENT  RESPONSE  CALCULATIONS. 
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3.19.3  Casa  Control  Deck  and  Parameters  for  Transient  Heat  Transfer  Analysis 


The  following  Items  relate  to  subcase  definition  and  data  selection  for  Transient  Heat 
Transfer  Analysis: 

1.  A single  subcase  must  be  defined  with  a single  constraint  condition. 

2.  DL0AD  and/or  NONLINEAR  must  be  used  to  define  a single  time-dependent  loading 
condition.  The  static  load  cards  {QVECT,  QV0L,  QHBDY,  QBDY1 , and  QBDY2)  can  be 
used  to  define  a dynamic  load  by  using  these  cards  with,  or  Instead  of,  the 
DAREA  cards.  The  set  Identification  number  on  the  static  load  cards  (field  2) 

Is  used  In  the  same  manner  as  the  set  Identification  number  on  the  DAREA  cards 
(field  2). 

3.  TSTEP  must  be  used  to  select  the  time-step  Intervals  to  be  used  for  Integration 
and  output. 

4.  If  nonzero  Initial  conditions  are  desired,  IC  must  be  used  to  select  a TEMP  set 
In  the  Bulk  Data  Deck. 

5.  An  estimated  temperature  distribution  vector  must  be  defined  on  TEMP  cards  and 
selected  with  a TEMP  (MATERIAL)  request  If  radiation  effects  are  Included. 

The  following  printed  output,  sorted  by  point  number  or  element  number  (S0RT2),  Is 
available  at  selected  multiples  of  the  Integration  time  step: 

1.  Temperatures  (THERMAL)  and  derivatives  of  temperatures  (VELOCITY)  for  a list  of  PHYSICAL 
points  (grid  points  and  extra  scalar  points  Introduced  for  dynamic  analysis)  or  SDISPLACE- 
MENT  and  SVEL0CITY  for  S0LUTI0N  points  (points  used  In  formation  of  dynamic  equation). 

2.  Nonzero  components  of  the  applied  load  vector  (0L0AD)  and  constrained  heat  flow 
(SPCF0RCE)  for  a list  of  PHYSICAL  points. 

3.  Nonlinear  load  vector  for  a list  of  S0LUTI0N  points. 

4.  Flux  density  (ELF0RCE)  In  selected  elements. 
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The  following  plotter  output  Is  available  for  Transient  Heat  Transfer  Analysis: 

1.  Undeformed  plot  of  the  structural  model. 

2.  Temperature  profiles  and  thermal  contours  for  selected  time  Intervals. 

3.  X-Y  plot  of  temperature  or  derivative  of  temperature  for  a PHYSICAL  point  or 
S0LUTI0N  point. 

4.  X-Y  plot  of  the  applied  load  vector,  nonlinear  load  vector,  or  constrained 
heat  flow. 

5.  X-Y  plot  of  flux  density  for  an  element. 

The  data  used  for  preparing  the  X-Y  plots  may  be  punched  or  printed  In  tabular 
form  (see  Section  4.2).  Also,  a printed  summary  Is  prepared  for  each  X-Y  plot  which 
includes  the  maximum  and  minimum  values  of  the  plotted  function. 

The  following  parameters  are  used  In  Transient  Heat  Transfer  Analysis: 

1.  TABS  - optional  - the  real  value  of  this  parameter  is  the  absolute  reference 
temperature.  The  default  value  Is  0.0. 

2.  SIGMA  - optional  - the  real  value  of  this  parameter  is  the  Stefan-Boltzmann 
constant.  The  default  value  Is  0.0. 

3.  BETA  - optional  - the  real  value  of  this  parameter  is  used  as  a factor  in  the 
integration  algorithm  (see  section  8.4.2  of  the  Theoretical  Manual). 

The  default  value  is  0.55. 

4.  RADLIN  - optional  - a positive  integer  value  of  this  parameter  causes  some  of  the 
radiation  effects  to  be  linearized  (see  Equation  2,  Section  8.4.2  of  the  Theoretical 
Manual).  The  default  value  Is  -1. 
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CHAP  Stqytnct  for  Modtl  Flutttr  Analysis 


RIGID  FORMAT  OMAR  LISTING 
SERIES  0 


AERO  APPROACH*  RIGIO  FORMAT  10 

LEVEL  2*0  NASTRAN  OMAP  COMPILER  - SOURCE  LISTING 


OPTIONS  IN  EFFECT!  GO 


ERR-2  NOLIST  NODECK  NOREF  NOOSCAR 


BEGIN 

FILE 


21  CEHA 


AERO  NO.  10  MOOAL  FLUTTER  ANALYSIS  SERIES  0 I 


PHI ML* APPEND/ A J 41* APPEND /FS AVI* APPEND/C ASCYY* APPEND /CL ANAL* 
APPEND/  OVG*APPENO/OHHL>APPENC/SKJ>APPENO/QH4L>APPEND/OKHL> 
APPENO/  * 


G£0Ml*GE0M2»/6PL*EQcXlN.GP0T»CSTM*BGPDT»$IL/V*N»  LUSET / V»N, 
NOOPDT  S 


LUSET.NOGPOT  * 

ERR0R1.N0GP0T  S 
GE0N2.EQEX1N/FCT  * 

PCDR//C.N*  PRES/C.N* /C*N» /C*N» /V*N*  4UMPPL0T  * 
GE0*3»tQEXIN,6EC*2/,GPTT/V»N,N0GRAV  S 


9 

6CT,tPT»e6P0T.SIl»GPTT»CSTM/EST,Gtl»GP|CT,/V»N, LUSET/ 
NOSIHP/C.N* l/V»N.NOGENl/V*N,GENEL  S 

V»N» 

10 

SAVE 

NOGENL.NOSXMP.GINEL  * 

11 

CONO 

ERR0R1.N0SIMP  S 

12 

PARAM 

//C»N,ADO/V»N, NCKGGX/C»N*1/C*N»0  S 

13 

PARAM 

//C#N*AOD/V*N# NOMGG  /C»N,1/C»N,0  S 

1* 

C|ng~~^) 

FST#CSTH,MPT#DIT#GE0H2*/K€LM»KDICT»NelH**DICT»»/V#N>N0KCGX/  V* 

i 


5 a 


N»  NOMGG /C#N  * /C*N»/C»N*/C*Y*COUPMASS/C»Y»CPBAR/C*Y*CPROO/  C»Y» 
CP0UAD1 /C» Y*CPOL>A02/C» Y» CPTRIA1/C* Y»CPTRIA2/C» Y.CPTUBE / C»Y» 
CPQOPLT/C#Y.CPTPPLT/C»Y»CPTRBSC  * 


15 

SAVE 

NOKGGX*  NOMGG  S 

16 

COND 

JHPKGGX.NOKGGX  S 

17 

0*7 

GPECT,K01CT»KELN/K6GX»GPST 

IB 

CHKPNT 

kggx.gpst  s 

19 

LABEL 

4NPKGGX  S 

20 

COND 

ERRORl* NOMGG  S 

GPECT#MDICT*NELM/NG6f /C#N#-l/C»r*WTMASS*1.0  » 
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RIGID  FORMATS 

RIGID  FORMAT  DMAP  LISTING 
SERIES  0 

aero  APPROACH*  RIGID  FORMAT  10 

LEVEL  2*0  NASTRAN  DHAP  COMPILER  - SOURCE  LISTING 


22 

23 

2 A 

25 

26 
2? 
26 
20 

30 

31 

32 

33 

3 A 
35 


36 

37 

36 

30 

AO 


SAVE 


CMKPNT 


SAVE 

CONO 


MGG  S 

LGPWG*GRDPNT  » 

6GPDT#C$TH»  EQEX IN*  HGG/OGPWG /V*  Y»  GRDPNT»“1/C*  Y*  WTHASS  * 

OGPWG**  * * » / /V»M#CARDN0  t 
L6PWG  « 

KG6X*K6G/N0GENL  * 

KGG  t 

L8L11#N0GENL  S 

GEI#/KCGY/V*N*Ll)SET/V*N*NUG£NL/C*N»-l  6 
KGGV  6 

KGGX*KGGY/KGG  S 
KGS  6 
LBL11  * 

CASECC*GE0MA.EQEXIN.GPDT#6GP0T»CSTM/RG**USET»ASET/V*N*LUSET/V* 
N#NPCFWV#N#HPCF2/V*N»SINCLE/V»N#OMIT/V»N,R|ACT/C#N#0/REP|AT/V# 
N*NOSET/V*N«NOL/V»N*NOA/C»Y*SU8ID  6 

MPCF1,SINGLE»OMIT#REACT»NOSET*HPCF2»  ripeat»mol#noa  * 

RG#USET  » 

GPL*  GPST»USIT»  5IL/OGPST/V»N#NOCPST  * 

NQGPST  * 

iha*nogp$t  * 


A1 

A? 

A3 

AA 

A5 

Aft 


OFF 

LABEL 

EQOIV 

CONO 


OGPST#*#**//V*N*CARONO  6 
LILA  % 

kgg*knn/mpcfi/mgg*mnn/hpcfi  % 

LSL2*MPCF1  t 
USET»RG/GH  s 

uset#gh*kgg*mgg##/xnn*hnn**  $ 
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NODAL  FLUTTER  ANALYSIS 

RIGID  FORMAT  OMAR  LISTING 
SERIES  0 

AERO  APPROACH*  RIGID  FORMAT  10 

LEVEL  2*0  NASTRAN  OMAP  COMPILER  - SOURCE  LISTING 


AT 

Afl 

A9 

50 

51 

52 

53 
5A 

55 

56 

57 
56 

59 

60 
61 
62 
63 
6 A 

65 

66 


CHKPNT 
LAS  EL 
CHKPNT 
EQUIV 
COMO 


LABEL 

CHKPNT 

E0U1V 

CHKPNT 

PURGE 

CHKPNT 

CC1ND 


KNN*MNN  S 
LBL2  * 

CM  % 

KNN. KFF/S INGLE /NNN,MFF /SINGLE  » 

L Bl 3#  SI NGL  t i 

USET»KNN#MNN,*/KFF*KPS*#MFF»*  * 

LBL3  * 

KFS#KFF,MFF  S 

KPF,KAA/0MIT/  MFF#MAA/OH!T  I 
K AA*  MAA  t 
60/0MIT  % 

GO  S 

IBL5»0MIT  S 
//c»n,prcc/v#n,prsc  s 
US6T/V/C»M*F/C#N#0/C#N*A  $ 

<FF,V» /KOO* *KOA»KAAB  » 

KOO»KOA»KAAB  * 

KOO/LOO#UOO/C#N»1/C#N»0/V*N,MINO/V»N»DET/V»N*NOET/V#N,SING  l 
MlNO»OtT#NOET*SlNG  * 

LSING* S IMG  S 


67  LABEL 
6E  JUMP 

69  PRTPARM 

70  LABEL 

71  CHKPNT 

72  F8S 


LSING  $ 

CONT  * 

//C*N»0  % 

CONT  J 
LOO* UOU  S 

LOO*UOO*KOA/GO/C»N, 1/C*N*-1 /V* N* PR  EC /V* N, PREC  » 


i 

1 

1 
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RIGID  FORMATS 

RICH)  FORMAT  OMAP  LISTING 
SCRIES  0 

AERO  APPROACH*  RIGID  FORMAT  10 

LEVEL  2*0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


73 

CHKPNT 

74 

MPYAO 

75 

CHKPNT 

76 

CSHP2 

77 

CHKPNT 

76 

LA6EL 

79 

COND 

60 

G6M6Q 

61 

CHKPNT 

G2 

ObH62^> 

63 

CHKPNT 

64 

CR6MgT> 

65 

CHKPNT 

66 

(jbhgQ 

67 

CHKPNT 

66 

LABEL 

69 

c?i»r  Q 

GO  SAVE 
91  CONO 


60  S 

KOA,GO»KAA6/KAA/C»N,1/C»N,1/C»N,1/V»N»PRIC  * 

KAA  * 

uset»co*mff/naa  t 
MAA  S 
LBLS  S 

LIL6»REACT  * 

USET*KAA*HAA/Kll*KLR*KRR*Hll*HlR*HRR  s 

kli»kir»krr,hii»hlr,mrr  $ 

KLL/LLl/  S 
LLL  * 

Lll»KlR,KRR/OH  » 

DM  $ 

ON*  MIL*  Ml R*  MRR /MR  S 

MR  > 

LH6  * 

DYNAMICS* GPL*  SI l *USET /GPLD#  SILO*USETO*  TFPOQL**  * * **  EEO* f ODYN/V* 
N* lUSET /V»N*LUSI TO/V*N*NOTFL/V*N*NODLT /V»N*NOPSOl/V*N#NOFRl /V* 
N* NONLF T / V* N* NOT RL/V*N* NOE ED/C *N* 123/V*N*NOUf  » 

LUSETD*NOUE*NOEED  * 

ERROR2*NOEFO  » 


92 

EOUIV 

GO*  GOO/NOUE /CM*  GHO/NOUE  1 

93  < 

3eac 

KAA*MAA*MR*ON*EEO*USET*C AScCC/LAMA*PHIA*  MI*0EI6S/C*N*M0DFS/V*N» 
NEIGV  S 

94 

SAVE 

NEIGV  » 

95 

CHKPNT 

LAMA*PHIA*MI*OEIGS  l 

96 

OFP 

OEIGS*LAMA****//V*N*CARDNO  % 

97 

COND 

ERR0R4, NEIGV  % 
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MODAL  FLUTTER  ANALYSIS 

RIGID  FORMAT  DNAP  LISTING 
SERIES  0 

AERO  APPROACH.  RIGID  FDRMA7  10 

LEVEL  2.0  NASTRAN  IMAP  COMPILER  - SOURCE  LISTING 


98  CjTMlfr) 


99 

100 

101 

102 


103 

CHKPNT 

ioa 

CjKAH  ^ 

105 

SAVE 

106 

CHKPNT 

107 

Capo 

108 

SAVE 

109 

PAR  AM 

110 

COHO 

111 

PAR  AM 

112 

PLTSET 

113 

SAVE 

HA 

PRTMSG 

115 

Cu 

116  ( 

CPt£T_’3> 

117 

SAVE 

lie 

PRThSG 

C ASECC.  HA T POOL.  ECO YN, , TFPQOl/K 2PP, H2RP, IZM.’V.N#  LUSETOFV.N, 

Nf)K2PP/V,N, N0H2F  p/V#N»NQ82PP  « 

N0K2PP,N0M2PP,N0E2PP  t 

M2PP, M2  0P/N0A/B2PP  » 820O/N0A/K2PP, K200/N0A  I 
K?PP,H2PP,B2PP,K20D»M2DD,82DD  * 

USET0»GM,60,»>»»K2pP,M?pp,B2RP/,», GHD, GOO. K200.N200. B2D0/C,N, 
CNPiEV/C.N,0ISP/C.H*Mn0AL/C#N,O.O/C»N»O.O/C»N.0.0/V.N.NOR?RR/V# 
N,NOM2PP/V,N,NnB2PP/  V, N, MPCF1/V,N, SINGLE /V,N, OH IT/V,N,NOUE/C, 
N»-l /C»N,-1  / C,N,-1/C,N,-1  1 

K2DD»H20D,B?DD.r-00*GMD  * 

USfcTD,PHIA,,LAMA,DIT,M2D0,B20C,K200»CASECC/RHH,»HH,KHM,RHTDH/V» 
N,NOUE/C.r.lMCOtS-0/C.r#LPReo«0./C#V#HFR60»0./V#N»  NON?PP/V,N» 
N0B2PP /V,N»NQK2F P/ V, N , NONCUP /V, N, RHODE /C , Y» KDANP  t 

NONCUP, PMOOh  i 


MHh,t'.Hri,KHH,PHIOH  t 

EDT,  tOOrN,FCT.AGPOT*SUO,US6TD,CSTH»GPLO/EOAERO,ECTA,«GRA,SUA, 
USf TA, SPLINE, AERO* A C P T * F L I ST , C STNA , GPL A , SI LGA / V* N, NK/ V. N, N J/V, 

N,lUSETA/V,N,POV  $ 


N«,NJ,LUSLTa»BOV  » 

//C,N,MPY/V,N,PULI  /t*N,0/C»N*l  s 
SKPPLt, jumpplot  i 

//C,N,MPY/V,N,PlTFLG/C#N,0/C,N,l  1 

PCI.  .t0AFP0,fCTA/PLTSLTA,PLTPARA,6PSETSA,ELSETSA/V,N,NSm/V,N, 
JUMPPLOT  I 

NSIL1, JUMPPLOT  * 


PlTStT*  U $ 

5KPPLT* jumpplot  s 

PLTPAPA,CPScTSA,EL56TSA,CASECC,B6PA,E0A£R0,  *»,»/PLOTX?/V*N, 
NSU1  /V,N,  LOSE  T A 7V,N,  JUMPPLOT /V,N,PLTFLG/V,N,  PF  It  fc  % 

PFIlf, JUMPPLOT, PITFLG  * 

P10TX2  //  S 
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RIGID  FORMATS 

RIGID  FORMAT  DNAP  LISTING 
SfRliS  0 

AIRO  APPROACH#  RIGID  FORMAT  10 

lEVEl  2*0  NASTRAN  DMAF  COMPILER  - SOURCI  LISTING 


119  LABEL  SRFFIT  S 

120  COHO  ERR0R2#N0f6D  • 

121  G*  D SFLINE,USET  »CSTHA*«CPA»SIL  # #CH»GO/GTXA/V#N#NR/V#N#LUSfT  > 

122  CMKPNT  GTKA  I 

123  PARAH  //C#N#ADD/V#N#DISTRY/C»N»0/C#N»1/  * 

124  ~ AERO# AC  PT/AJJl#  SNA*  01JK»D2JX/V#N#NK/V»N#N4/V#N#DESTRY/  t 

129  SAVE  OESTRY  » 

126  CMKPNT  AJJL.«KJ»D1JK#D2JK  » 

127  COND  NOOJE'NOOJE  » 

126  (JNPUTT^  /D1JE#02JE»##/C#Y#P1«-1/C»Y#P2.11/C,Y,P3-XXXXXXXX  » 

129  LABEL  NOD  JE  * 

130  PARAM  //C#N.A0D/V#N#X0HMI/C#N»1/C >N»0  * 

131  Camp’"'''}  AJJl.SKJ#DlJK#D2JK,CTKA,PMIDH,Dl4i#D2Jl#USETD»A«RO/OHNl.0KHl# 

0H4L /V# N# NOUf 7V#  N#  XOHHL/ V# Y# GUST AERO" ♦!  * 

132  SAVE  XOMHl  « 

133  CHKPNT  OMHL#  QKHL  » OHJL  * 

13A  PARAM  //C»N,MPY/V#N,N0P/C#N#-1/C#N,1  t 

135  PARAM  //C»N,MPV/V#N#N0P/C#N#1/C»N»1  * 

136  PARAM  //C#N,MPY/V#N,NQH/C#N#0/C»N#1  % 


137  PARAM 
130  JUMP 


139  LAUL 

i ao  CfaI 


lAl  SAVE 


»FIOOP/V#Y»NOD46«-1/C#N#0  > 


100PT0P  * 


100PT0P  I 


(Top  Of  DHAP  Loop 


KMN#BHM#NHM,OHMl#CASkCC»Fll$T/FSAVE»KXMH,BXMM#HXHH/V.N, FLOOR/ 

V#N*TSTART/V*Nf MOCEAO  » 

FLOOP#TSTART*NOC£AO  A 


1A2  CMKPNT  FSAVE#KXNM#BXMM,«XNH  » 

1A3  COUIV  KXMM»PHlN/NCCfcAD/GXMH#CL AMA/NOCIAO/KXMH#  PHIHl/NOCE A0/0XMM# 

CL AMAL/NOCE AO/C ASECC#  CASE YY/NOCEAD  $ 
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AlStO  FORMAT  OMAR  LISTING 
SIN t i $ 0 

AfRO  AMROACH,  RIGID  FORMAT  10 

LCViL  2.0  NASTRAN  OMAR  COMPILER  - ROURCt  LISTING 


16* 

chkrnt 

169 

COND 

166 

co* r> 

16? 

SAVE 

168 

COND 

169 

LAAEL 

190 

CONO 

191 

192 

SAVE 

193 

CONO 

196 

OFR 

195 

SAVE 

196 

LA6RL 

197 

<1*2 

158 

SAVE 

198 

CHKRNT 

16C 

CONO 

161 

LABEL 

162 

CONO 

163  RRRT 
166  JUNR 
165  L Ad  EL 
160  CHKRNT 
16?  R AR  AML 
168  COND 


RHlH»ClANA»RHl*U ,Cl ANAL, CASE YY  8 
VOR,NOCE AD  * 

MHH,8XHH,HXMH,lfD,CASICC/RHlM,ClAMA»aCEIGS/V,N»UGVS  * 

EtGVS  » 

LH2AR,  E1CVS  8 
VDR  8 

LRL16,N0M  8 

CASECC, EQDYN  ,USETD,RHIh,CLAHA,, /ORMIM, /C*N, CIICEN/C,N, MODAL /C 
N , 123/V,N*NOH  /V»N,NOR/V»N, RHODE  8 

NOH  , NOP  8 

LH16/N0S  8 

ORHIM,,  u>  //V»N»CARDNO  8 
CARONO  8 
18116  8 

RHI M»  Cl  AM A »FSAVe/RHlHl»CLANAl»CASEYY*0VG/V»N»T5TART/  C*Y, 
VRER»1.0/C»Y,RRIMT«TIS  8 

TSTART  8 

RH I HI »ClAHAl»CAj£YY»OVC  8 
CONTlNuE,T$TART  8 
H12AR  8 

CONTINUE, FLOOR  8 

/Bottom  of  OMAR  Loop^ 

LOORTOR  ,100  8 ^ ^ 

ERRORS  8 

CONTINUt  8 
OVG  8 

XYC09//C,N,RRES/C,N«/C,N,/C,M, /V, N,NOX YCOB  8 
NOXYOUT,NOXYCO#  8 


■SR 
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RIGID  FORMAT  DHAP  LISTING 
SCRIES  0 

AERO  APPROACH#  RIGID  FORMAT  10 

LEVEL  2.0  NASTRAN  OMAP  COMPILER  - SOURCE  LISTING 


169 

170 

171 

172 

173 

17  A 

175 

176 

177 

176 

179 

ISO 

181 

182 

183 

18  A 
185 
166 
187 


CRTTRRg) 

SAVE 

COND 


LABEL 

PARAH 

COND 


XYCDB,OVG,,,,/XYPLTCE/C#N,VG/C»N#PSET/V»N,PFILE/V#N#CARDNO/  V. 
N.NOXYPl  S 

PFILE#CARONO»NOXYPL  S 
NOXYOUT#NOX YPL  * 

XYPLTCE //  S 
NOXYOUT  I 

//C»N#AND/V»N,P4UMP/V»N,N0P--1/V»N# JUMPPIOT  » 

FINIS»P JUMP  S 

CAS£YY#CLAMAL#PhIHL#»#/CLAMALl#CPHlHl»CASEZZ# , /C#N»CEIGN  * 

CPHIHl*CASEZZ#QKHL»CLAMALl,SPtINL.SILA»UStTA/PKF/V»N,BOV/  C» 
Y#  MACH  - 0.0/C»N»FLUTTER  $ 

CPHIHl, PHIDH/CPHIO  t 

CPHID  $ 

CPHID  # CPHI P/NOA  t 
LBL1A#N0A  $ 

USETD#. CPHID  #»#G0D»GMD#»KFS»»/CPHIP,,QPC/C,N,1  /C*N, DYNAMICS  * 
L8L1A  S 
CPHIP#QPC  $ 

CPHID  #CPHIA/NOUE  J 
L8LN0E#  NCUE  1 

OS£TA/pP/C#N#D/C»N#A/C#N»E  S 


188 

169 

190 

191 

192 

193 


CPHID  # .RP/CPHI A#» # /C#N, l/C*N, 3 t 
LBLNOE  t 

GTK A#CPHI A# /CPHIK/C»N, 1/C»N,1/C»N»0/V,N,PREC  $ 
USSTA»CPHIP,/CPHIPS/C»N, PS/C»N,P/C#N,SA  S 
USETAfCPHIPS# CPHIK/CPHIPA/C»N, PA/C#N,PS/CrN,K  t 
CPHIPA  $ 


3.20-8  (12/31/77) 


MODAL  FLUTTER  ANALYSIS 


* k 
4 


RIGID  FORMAT  DMAF  LISTING 
SERIFS  0 


AERO  APPROACH*  RIGID  FORMAT  10 


LEtfEL  2*0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


m 

195 

19b 


197 

198 

199 

200 


201  PRTMSG 

202  JUMP 

203  LABEL 
20A  PRTPARM 

205  LABEL 

206  PRTPARM 

207  LABEL 

208  PRTPARM 

209  LABEL 

210  PRTPARM 

211  LABEL 

212  ENO 


USETA, QPC » /OPAC/C»N, PA/C *N* P/C *N»K  % 

OP  AC  $ 

CaSEZZ»CSTMA*MPT#DIT»EQA6R0*SILA***BGPA»CIAHAL1»QPAC*CPHIPA, 
EST**/*Q0PAC1*QC PHI  PA*  QESC1»QEFC1*PCPHIPA/C»N»CEIGN  i 

PCPHIPA  * 

OCPHIPA*OOPAC1*LESC1*OEFC1**//V*N*CARONO  $ 

FINIS* JUMPPLOT  » 

PLTPARA*GPSETSA»EL5ETSA*  C ASEZ  Z*  S&PA*  EQAERO*  SILGA*  # PCPHIPA*  » 
/PLOTX3/V»N»NSILl/V»N»lUSETA/V»N*JIJf1PFLOT/V»N»PLTFLG/V»N* 
PFILE  » 

PL0TX3//  $ 

FINIS  » 

ERRORS  % 

//C*N*-3/C»N.FLLTTER  $ 

ERROR?  % 

//C*N»-2/C*N, FLITTER  * 

ERROR  1 t 

//C*N,-1/C»N,FLLTTER  » 

ERROR*.  $ 

//C*N,-WC,N,FLLTTFR  4 
FINIS  S 

t 
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3.20.2  Description  of  DMAP  Opera tions  for  Modal  Flutter  Analysis 

3.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  to  relate  internal  to  external  grid  point  numbers. 

5.  Go  to  OMAP  No.  207  and  print  error  message  If  no  grid  points  are  present. 

6.  GP2  generates  Element  Connection  Table  with  internal  Indices. 

8.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

9.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

11.  Go  to  DMAP  No.  207  and  print  error  message  if  no  elements  have  been  defined. 

14.  EMG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for  later 
assembly. 

16.  Go  to  DMAP  No.  19  if  no  stiffness  matrix  is  to  be  assembled. 

17.  EMA  assembles  stiffness  matrix  C Kgg]  arn*  Grid  P°fnt  Singularity  Table. 

20.  Go  to  DMAP  No.  207  and  print  error  message  if  no  mass  matrix  exists. 

21.  EMA  assembles  mass  matrix  [M  ]. 

23.  Go  to  DMAP  No.  26  if  no  weight  and  balance  request. 

24.  GPWG  generates  weight  and  balance  information. 

25.  (9FP  formats  weight  and  balance  information  prepared  by  GPWG  and  places  it  on  the  system 
output  file  for  printing. 

27.  Equivalence  [K*g]  t0  [Kgg]  ^ n0  9enera^  elements. 

29.  Go  to  DMAP  No.  34  if  no  general  elements. 

30.  SMA3  forms  the  general  element  stiffness  matrix  [K^  ]. 

32.  ADD  combines  the  structural  stiffness  matrix  [K*  ] with  the  general  element  stiffness  matrix 
[K^  ] to  obtain  the  stiffness  matrix  [K^]. 

35.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET),  forms  multipoint 
constraint  equations  [R  ]fu  > - 0. 

38.  GPSP  determines  if  possible  grid  point  singularities  remain. 

40.  Go  to  DMAP  No.  42  if  no  grid  point  singularities  remain. 

41.  0FP  formats  the  table  of  possible  grid  point  singularities  prepared  by  GPSP  and  places  it  on 
the  system  output  file  for  printing, 

43.  Equivalence  [K  ] to  [Knf)]  and  [M  ] to  [Mnn]  if  no  multipoint  constraints. 

44.  Go  to  DMAP  No.  48  if  MCE1  and  MCE2  have  already  been  executed  for  current  set  of  multipoint 
constraints. 

45.  MCE1  partitions  multipoint  constraint  equations  [R  ] = [Rm'Rn!  and  solves  for  multipoint 
constraint  transformation  matrix  [G^  = -[Rm]''*[RnJ- 
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46.  MCE2  partitions  stiffness  and  mass  matrices 


1 

K " 

‘m  1 m 1 

nn  | 

- -i- 

nm 

and 

[V  ■ 

nn  ( nm 

.Snn  ! 

Sim 

.'U  I V 

and  performs  matrix  reductions 


CSJ  ’ »„„]  * CGX„]  * [kL,][G„]  • EOtICJfly  and 

["an!  ' ["nJ  * . 

50.  Equivalence  [Knr)]  to  [K^]  and  [Mnn]  to  [Mff]  if  no  single-point  constraints. 

51.  Go  to  WAP  No.  53  if  no  single-point  constraints. 

52.  SCE1  partitions  out  single-point  constraints 


1 K 1 

\f  1 

Mfs‘ 

4-  - — 

1 

1 Kss_ 

and 

= 

> ; 

Mss 

55.  Equivalence  [K^]  to  [Kaa]  and  [M^]  to  [Mfla]  if  no  omitted  degrees  of  freedom. 
59.  Go  to  DMAP  No.  78  if  no  omitted  coordinates. 

61.  VEC  generates  an  f-size  partitioning  vector  (V)  for  the  o-  and  a-sets. 


{uf}  -»■  {u0J  + {ua> 

62.  PARTN  partitions  constrained  stiffness  matrix  using  V. 


[Kff]  = 


aa 


oa 


ao 


oo 


64.  DECjJMP  decomposes  [KQ0]  into  upper  and  lower  triangular  factors  [UoQ]  and  [Lq0]. 

72.  FBS  solves  for  the  transformation  matrix  [G„]  3 -[K  „]'Vk  ]. 

0 00  03 

/4.  MPYAD  performs  matrix  reduction  [K  ] = [K  ] + [K^  ][G  ]. 

33  33  03  0 

76.  SMP2  partitions  constrained  mass  matrix 


[Mff]  = 


1 

- 

M 

M 

aa  | 

ao 

— —1 

— _ 

M 1 

M 

oa  | 

00 
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and  performs  matrix  reduction 


W„]  ■ tfi„]  . 


79.  Go  to  DMAP  No.  88  If  no  free-body  supports. 

80.  RBMG1  partitions  out  free-body  supports 

Y„  ! K.J 

U 1 ir 

[Kaa3  - --  l and 

Krt  ! Krr 


82.  RBMG2  decomposes  constrained  stiffness  matrix  [K^]  = 

84.  RBMG3  forms  rigid  body  transformation  matrix 

[»1  = 

calculates  rigid  body  check  matrix 

[X]  = [Krr]  + [Kjr][D]  , 

and  calculates  and  outputs  rigid  oody  error  ratio 


86.  RBMG4  forms  rigid  body  mass  matrix  [mr]  = [Mrr3  + [M^p][D]  + [D1]^^]  + [DT][MU3[D3. 

89.  0P0  generates  flags  defining  members  of  various  displacement  sets  used  in  dynamic  analysis 
{'JSETD),  tables  relating  internal  and  external  grid  point  numbers,  including  extra  points 
introduced  for  dynamic  analysis,  and  prepares  Transfer  Function  Pool  and  Eigenvalue 
Extraction  Data. 

91.  Go  to  DMAP  No.  205  and  print  error  message  if  no  Eigenvalue  Extraction  Data. 

92.  Equivalence  [G  ] to  [G^]  and  [G  ] to  [G*jh  if  no  extra  points  Introduced  for  dynamic 
analysis. 

93.  READ  extracts  real  eigenvalues  and  vectors  from  the  equation 

£Kaa  * W * 0 • 

calculates  rigid  body  modes  by  finding  a matrix  [$^3  such  that 

[.„]  ■ UTro][.r][.*r„] 

is  diagonal  and  normalized  and  computes  rigid  body  eigenvectors 


u 1 = 

L*aoJ 
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96. 

97. 

98. 

100. 

102. 

104. 


107. 

110. 

112. 

114. 

115. 

116. 
118. 


calculates  modal  mass  matrix 


D»]  ■ [4>J][MM]L*a] 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

1)  Unit  value  of  selected  coordinate 

2)  Unit  value  of  largest  component 

3)  Unit  value  of  generalized  mass 

0FP  formats  the  summary  of  eigenvalue*  (LAMA)  and  the  summary  of  eigenvalue  extraction  infor- 
mation (0EIGS)  prepared  by  READ  and  places  them  on  the  system  output  file  for  printing. 

Go  to  DMAP  No.  210  and  print  error  message  if  no  eigenvalues  are  found. 

MTRXIN  selects  the  direct  input  matrices  [K^  ],  [M*  ],  and  [BB  ]. 

PP  PP  PP 

Equivalence  tMppJ  to  [Mdd],  tBpp]  t0  ^Bdd^  anc*  tKpp]  t0  tKdd3  no  constrailnts  »pp1  fed. 

GKAO  applies  constraints  to  direct  input  matrices  [Kj^],  [M^p],  and  [Bpp]»  forming  [Kddl, 
[M^L  and  [BBd]  and  forms  [Gmd3  and  [GQd]. 


GKAM  selects  eigenvectors  to  form  [$„ 
in  modal  coordinates:  ' 

] and  assembles  stiffness,  mass  and  damping  matrices 

tV  ■ 

[-i-f-8]  * • 

tv  = 

[•o-t-s]  * [♦JhioiiitW  • 

tv  ■ 

[-4-r-o]  * c*5hJtBldH*dh]  • 

where 

KDAMP  - 1 (default) 

KDAMP  = -1 

m^  = modal  masses 

m.  = modal  masses 

bi  - mi  2 n f.  g(f. ) 

bi  = 0 

ki  r ,ni  4*2  fi 

ki  = (l+igffj))  4ti2  f|m^ 

APD  processes  the  aerodynamic  data  cards  from  EOT.  It  adds  the  k points  and  the  SA  points 
to  USETD  making  USETA.  t,;AER0,  ECTA,  BGPA,  CSTMA,  GPLA,  and  SILA  are  updated  to  reflect 
the  new  elements.  AER0  and  ACPT  reflect  the  aerodynamic  parameters.  SILGA  is  a special 
SIL  for  plotting. 

Go  to  DMAP  No.  119  if  no  plot  output  is  requested. 

PLTSET  transforms  user  input  into  a form  used  to  drive  structure  plotter. 

PRTMSG  prints  error  messages  associated  with  structure  plotter. 

Go  to  DMAP  No.  119  if  no  undeformed  aerodynamic  or  structural  element  plots  are  requested. 

PL0T  generates  all  requested  undeformed  aerodynamic  and  structural  element  plots. 

PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  aerodynamic  and  struc- 
tural plot  generated. 
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120.  Go  to  DMAP  No.  205  and  print  error  message  if  no  Eigenvalue  Extraction  Data. 

121.  GI  forms  a transformation  matrix  [Gka]  which  interpolates  between  aerodynamic  (k)  and 
structural  (a)  degrees  of  freedom, 

124.  AMG  forms  the  aerodynamic  matrix  list  V*  the  area  matrix  [Sy],  and  the  downwash  coeffi- 
cients [Djk]  and  [Dj . 

127,  Go  to  DMAP  No.  129  if  no  user-supplied  downwash  coefficients. 

1 2 

128.  INPUTT2  provides  the  user  supplied  downwash  factors  due  to  extra  points  ( [0je3m  [Dje]).  PARAM 

N0DJE  must  be  set  to  enter  these  matrices.  The  downwash  w ■ on  box  j due  to  the  motion  of  an 
extra  point.  ug,  is  given  by 

<«j>  ■ E°]e  * H1(V  • 

131.  AMP  computes  the  aerodynamic  matrix  list  related  to  the  modal  coordinates  as  follows: 


v+ae 

_ j m 
! 

-*ei  ; 

A, 

’eeJ 

tV  - 

- 

1 Dje^ 

[°ji3  = 

[Djk]T[GM] 

- tD], 

ioje] 

[up  - 

For  each  (m.k)  pair: 


tv'. 

1^1  * ‘USjj) 

For  each  group: 

EftjJ  E group  group 

= 

= 

^Gki^  tQkh] 

<5= 

fifl 

PARAM  initializes  the  flutter 

loop 

counter  (FL00P)  to  zero. 

138.  Go  to  next  DMAP  instruction  if  cold  start  or  modified  restart.  L00PT0P  will  be  altered  by 
the  Executive  System  to  the  proper  location  inside  the  loop  for  unmodified  restarts  within 
the  loop. 

139.  Beginning  of  loop  for  flutter. 

140.  FA1  computes  the  total  aerodynamic  mass  matrix  [M*^],  the  total  aerodynamic  stiffness  matrix 
[K*h]  and  the  total  aerodynamic  damping  matrix  [B^]  as  well  as  a looping  table  FSAVE.  For 
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the  K-method 

Mh\  " + (P/2)  <U  . 

C * *hh  • 

Bhh  " 0 * 

145.  Go  to  DMAP  No.  149  for  KE-  and  PK-methods. 

146.  CEAD  extracts  complex  eigenvalues  from  the  equation 

i"m/  ♦ Bi!h"  * "JhK1  ■ 11 

and  normalizes  eigenvectors  to  unit  magnitude  of  largest  component. 

148.  Go  to  DMAP  No.  161  If  no  complex  eigenvalues  found. 

150.  Go  to  DMAP  No.  156  If  no  output  request  for  the  extra  points  introduced  for  dynamic  analysis 

or  modal  coordinates. 

151.  VDR  prepares  eigenvectors  (0PHIH)  for  output,  using  only  the  extra  points  Introduced  for  dyna- 
mic analysis  and  modal  coordinates. 

153.  Gc  to  DMAP  No.  156  if  no  output  request  for  the  extra  points  Introduced  for  dynamic  analysis 
or  medal  coordinates. 

154,  0FP  formats  tables  of  eigenvectors  for  extra  points  introduced  ior  dynamic  analysis  and  modal 
coordinates  prepared  by  VDR  and  places  them  on  the  system  output  file  for  printing. 

157.  FA2  appends  eigenvectors  to  PHIHL,  eigenvalues  to  CLAMAL,  Case  Control  to  CASEYY,  and  V-g 
plot  data  to  0VG. 

160.  Go  to  DMAP  No.  165  if  there  Is  insufficient  time  for  another  flutter  loop. 

162.  Go  to  WAP  No.  165  if  flutter  loop  complete. 

163.  Go  to  DMAP  No.  139  for  additional  aerodynamic  configuration  triplet  values. 

168.  Go  to  DMAP  No.  173  if  no  a-Y  plot  request. 

169.  XYTRAN  prepares  the  input  for  requested  V-g  plotting. 

172.  XYPL0T  prepares  requested  V-g  plots. 

175.  Go  to  DMAP  No.  211  if  no  output  requests  Involve  dependent  degrees  of  freedom  of  forces  and 
stresses. 

176.  M0DACC  selects  a list  of  eigenvalues  and  vectors  whose  Imaginary  parts  (velocity  In  Input 
units)  are  close  to  a user  Input  list. 

177.  ADR  builds  a matrix  of  aerodynamic  forces  for  each  aerodynamic  point  and  prints  requested 
aerodynamic  forces  for  selected  elements. 

178.  DDR1  transforms  the  complex  eigenvectors  from  modal  to  physical  coordinates 

{$d}  = {W(V  • 

180.  Equivalence  {^)  to  if  no  constraints  applied. 
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181. 

182. 


185. 

186. 
187. 


188. 


190. 


191. 


192. 


194. 

196. 

198. 


Go  to  DMAP  No.  183  If  no  constraints  applied. 

SDR1  recovers  dependent  components  of  eigenvectors 


* 4* 


* + ♦£> 


Ivl  ■ * 


+ ♦$) 


t*'}  • tajjH*;  * ♦'> 


.c  + *c 
*f  + *e 


*C 


and  recovers  single-point  forces  of  constraint  {q_}  * [kT. ]{$-},  -M  = {qc} 

5 TS  r Ms ) * P 

Equivalence  to  {^}  If  no  extra  points  Introduced  for  dynamic  analysis. 

Go  to  DMAP  No.  189  If  no  extra  points  present. 

VEC  generates  a d-slze  partitioning  vector  (RP)  for  the  a-  and  e-sets. 


V {ua}  + {ue} 

PARTN  performs  partition  of  {4jj}  using  RP. 


(4^} 


MPYAD  recovers  the  displacements  at  the  aerodynamic  points  (k). 

<♦*>  - ■ 

UMERGE  Is  used  to  expand  {4^}  to  the  ps-set. 

UMERGE  places  (4{p  In  its  proper  place  In  the  displacement  vector 


(4>c  ) 
ypa 


UMERGE  Is  used  to  expand  {()£}  to  the  pa-set. 

SDR2  calculates  element  forces  (0EFC1 ) and  stresses  (0ESC1 ) and  prepares  eigenvectors 
(0CPHIPA)  and  single-point  forces  of  constraint  (0QPAC1)  for  output  and  PCPHIPA  for  deformed 
plotting. 

0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 
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199.  Go  to  DMAP  No.  211  If  no  deformed  aerodynamic  or  structure  element  plot*  are  requested. 

200.  PLOT  prepares  all  deformed  aerodynamic  and  structural  element  plots. 

201.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  deformed  plot  generated. 

202.  Go  to  DMAP  No.  211  and  make  normal  exit. 

204.  M0DAL  COMPLEX  EIGENVALUE  ANALYSIS  ERROR  MESSAGE  NO.  1 - MASS  MATRIX  REQUIRED  FOR  MODAL 
FORMULATION 

206.  MODAL  COMPLEX  EIGENVALUE  ANALYSIS  ERROR  MESSAGE  NO.  2 - EIGENVALUE  EXTRACTION  DATA  REQUIRED 
FOR  REAL  EIGENVALUE  ANALYSIS. 

208.  MODAL  COMPLEX  EIGENVALUE  ANALYSIS  ERROR  MESSAGE  NO.  3 - ATTEMPT  TO  EXECUTE  MORE  THAN  100 
LOOPS. 

210.  MODAL  COMPLEX  EIGENVALUE  ANALYSIS  ERROR  MESSAGE  NO.  4 - REAL  EIGENVALUES  REQUIRED  FOR  MODAL 
FORMULATION. 


I 

* 
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3.20.3  Output  for  Modal  Flutter  Analysis 

The  Real  Eigenvalue  Summary  Table  and  the  Real  Eigenvalue  Analysis  Summary,  as  described  under 
Normal  Mode  Analysis,  are  automatically  printed.  All  real  eigenvalues  are  included  even  though  all 
may  not  be  used  In  the  modal  formulation. 

The  complex  eigenvalues  are  Included  in  the  Flutter  Summary  and  are  printed  for  each  aero- 
dynamic loop. 

The  grid  point  singularities  from  the  structural  model  are  also  output. 

A Flutter  Summary  for  each  value  of  the  configuration  parameters  Is  printed  out  unless 
PRINT «N(J.  This  shows  Mach  number,  density,  reduced  frequency,  velocity,  damping,  and  frequency 
for  each  complex  eigenvalue. 

V-g  and  V-f  plots  may  be  requested  by  the  XY0UT  control  cards  by  specifying  the  curve  type  as 
VG.  The  "points"  are  loop  numbers  and  the  "components"  are  G or  F. 

Printed  output  of  the  following  types,  sorted  by  complex  eigenvalue  root  number  (S0RT1)  and 
(m,  k,  p)  may  be  requested  for  all  complex  eigenvalues  kept,  as  either  real  and  imaginary  parts  or 
magnitude  and  phase  angle  (0°  - 360°  lead).  (Eigenvectors  are  not  available  for  the  KE-method). 

1.  The  eigenvector  for  a list  of  PHYSICAL  and  AERODYNAMIC  points  (grid  points,  extra  points, 
and  aerodynamic  points)  or  SOLUTION  points  (modal  coordinates  and  extra  points). 

2.  Nonzero  components  of  the  single-point  forces  of  constraint  for  a list  of  PHYSICAL  points. 

3.  Complex  stresses  and  forces  In  selected  elements. 

The  OFREQUENCY  case  control  card  can  select  a subset  of  the  complex  eigenvectors  for  data  recovery. 
In  addition,  undeformed  and  deformed  shapes  may  be  requested.  Undeformed  shapes  may  include  only 
structural  or  structural  and  aerodynamic  elements. 

The  eigenvectors  used  in  the  modal  formulation  may  be  obtained  for  the  analysis  points  by 
using  the  ALTER  feature  to  print  the  matrix  of  eigenvectors  following  the  execution  of  READ.  The 
eigenvectors  for  all  points  in  the  model  may  be  obtained  by  running  the  problem  initially  on  the 
Normal  Mode  Analysis  Rigid  Format  or  by  making  a modified  restart  using  the  Normal  Mode  Analysis 
Rigid  Format. 

3.20.4  Case  Control  Deck  and  Parameters  for  Modal  Flutter  Analysis 

1.  Only  one  subcase  Is  allowed. 

2.  Desired  direct  input  matrices  for  stiffness  [K*p],  mass  [M*p],  and  H ■ j [B^p]  must  be 
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( 


selected  via  the  keywords  K2PP,  M2PP,  or  82PP. 

3.  CMETH0D  must  be  used  to  sale1**  an  EI6C  card  from  the  Bulk  Data  Deck.  (K  method  only).  | 

4.  FMETHBD  must  be  used  to  select  a FLUTTER  card  from  the  Bulk  Data  Deck. 

5.  METH0D  must  be  used  to  select  an  EIGR  card  that  exists  In  the  Bulk  Data  Deck. 

6.  SCAMPING  must  be  used  to  select  a TABDMP1  table  if  structural  damping  Is  desired. 

The  following  user  parameters  are  used  in  Modal  Flutter  Analysis. 

1.  GRDPNT  - optional  - A positive  Integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  Information  to  be 
printed.  All  flu<d  related  masses  are  Ignored. 

2.  WTMASS  - optional  - The  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 

value  of  this  parameter  when  they  are  generated  In  EMA.  Not  recommended  for  use  In  j 

hydroelastic  problems. 

3.  COUP  MASS  - CPBAR.  CPRBO,  CPQUAD1  ■ CPQUAP2.  CPTRIA1 . CPTRIA2.  CPTUBE.  CPQDPLT.  CPTRPLT , 

CPTRBSC  * optional  - These  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  Include  bending  stiffness. 

4.  LFREQ  and  HFREQ  - required  unless  LMDDES  Is  used.  The  real  values  of  these  parameters 
give  the  frequency  range  (LFREQ  Is  lower  limit  and  HFREQ  Is  upper  limit)  of  the  modes  to 
be  used  In  the  modal  formulation.  The  default  vlaues  for  each  parameter  Is  0.0. 

5-  LMDDES  - required  unless  LFREQ  and  HFREQ  are  used.  The  Integer  value  of  this  parameter 
Is  the  number  of  lowest  modes  to  be  used  In  the  modal  formulation.  The  default  value  Is 
0. 

6.  NpDOE  - optional  in  modal  flutter  analysis.  A positive  Integer  of  this  parameter  Indicates 
that  user  supplied  downwash  matrices  due  to  extra  points  are  to  be  read  from  tape  via  the 
INPUTT2  nodule  in  the  rigid  format.  The  default  value  Is  -1. 

7.  PI . P2  and  P3  - required  In  modal  flutter  analysis  when  using  N0DJE  parameter.  See 
Section  5.3.2  for  tape  operation  parameters  required  by  1NPUTT2  module.  The  defaults 

for  PI,  P2  and  P3  are  -1.11  and  XXXXXXXX,  respectively.  j 

8.  VREF  - optional  In  modal  flutter  analysis.  Velocities  are  divided  by  the  real  value  of 
this  parameter  to  convert  units  or  to  compute  flutter  Indices.  The  default  value  is  1.0. 
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9.  PRINT  - optional  In  modal  flutter  analysis.  The  BCD  value,  N0,  of  this  parameter  will 
suppress  the  automatic  printing  of  the  flutter  suirmary  for  the  K method.  The  default 
value  is  YES. 

10.  SUSTAERg  - optional  in  modal  flutter  analysis.  If  gust  loads  are  to  be  computed  (on 
restart  for  Instance),  set  vaiue  to  -1.  The  default  is  +1. 

| 11.  KDAfy  - optional  in  modal  flutter  analysis.  If  set  to  -1,  modal  damping  Is  put  into  a 

complex  stiffness  matrix  as  structural  damping  (-1  recommended  for  K and  KE  methods). 

The  default  value  Is  +1. 

12.  MACH  - optional  in  modal  flutter  analysis.  The  real  value  of  this  parameter  selects 

the  closest  Mach  numbers  to  be  used  to  compute  aerodynamic  matrices.  The  default  Is  0.0. 
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3.21  NODAL  AEROELASTIC  RESPONSE 

3.21.1  OHAP  StRUSMc  for  Nodal  AtrotlitHc  Rtioonst 

RIEIO  FORMAT  OHAP  LISTINS 
SCRICS  0 

AERO  APPROACH*  RISIO  PORHAT  11 

LIVE*.  2* 0 NASTRAN  OHAP  COMPILER  - SOURCE  LISTINO 


OPTIONS  IN  EPPECTl  00 


ERR>2  NOLIST  NOOECK  NOREP  NOOSCAR 


AERO  NO.  11  NOOAL  AEROELASTIC  RESPONSE  SERIES  0 » 

AJJL«APPENO/RHHl«APPENO/ORHL«APPRNO/RHAL«APPIND/S» 


SE0N1 »RSON2#/CPl*EOEX IN# SPOT* CSTN# REPOT# $Il/V#N#LUSfT/  V*N» 
NOSPOT  t 

LUSIT# NOSPOT  t 

ERRORUNOSPDT  i 

SC0N2#E0SXIN/ECT  I 

PCOR//C#N#PRES/V#T#NOOJE«*1///V#N# AUNPPLOT  » 
XYCOS//C*N*PRES////V*N#NOXrCDI  S 
//C#N#NPY/V#N*NOP/C»N# 1/C#N# 1 t 
//C*N«NPY/V*N*N0H/C*N*1/C#N#1  » 
SEON3*EOSXIN*6EON2/fSPTT/V»N#NOSRA¥  t 

|CT#iPT#ISP0T#SIL#SPTT#CSTN/EST#6II*SPECT#/V»N#LUSET / V*N, 
NOS  IMP /C  » N* 1 /V»N*NOSENL /V#  N*  SENS!  • 

N0SENL.N0S1NP.SENEL  * 

ERR0R1#N0SINP  S 

//C#N* AOO/V#N#NOR66X/C#N# 1/C#N#0  * 

//C*N»AOO/V#N#llOMS6  /C.N#1/C*N*0  * 

EST#CSTN,NPT*OIT#SEON2»/NELN#KOICT#NILN,NOICT*#/V»N#NORSSX/  V# 
N#N0NS0/C#N#/C#N#/C»N#/C#Y»C0UPNASS/C#Y*CPIAR/C#Y#CPR00/  C,Y* 
CPQUA91/C# Y* CPOUA02/C* Y#  CPTRIAl/C*  Y»CPTRIA2/C» V.CPTURE/  C*Y# 
CPOOPLT/C#Y.CPTRPLT/C#Y.CPTRRSC  * 


IS 

It 

20 

21 

22 


NOKESX#NOMES  * 

JNPK6SX#N0«RSX  » 

SPECT* K0ICT#K€LN/X6SX#6PST  * 
K66X.SPST  * 

JNPKS6X  t 


3.21-1  (12/31/77) 


RIGID  FORMATS 


RIGID  FORMAT  OMAR  LISTING 
SERIES  0 

AERO  APPROACH,  RIGID  FORMAT  11 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


23 

COND 

24 

25 

CHKPNT 

26 

COND 

27  ('GPWG  3) 

20 

OFP 

29 

LABEL 

30 

EQUIV 

31 

CHKPNT 

32 

CONO 

33 

CSMA3^) 

34 

CHKPNT 

35 

ADD 

36 

CHKPNT 

37 

LABEL 

38  CGP4 

39 

40 

41 


ERR0R1,N0MGG  $ 

GPECT#MDICT»MELH/MGG,/C*N,-1/C»Y,WTHASS-1.0  S 
MGG  t 

LGPWG, GROPNT  S 

BGPDT,CSTM,EQ£XlN,MGG/OGPWG/V,Y,GROPNT— 1/C,Y,WTMASS  % 
OGPWG*»,»»//V,N»CARDNO  S 
LGPVG  % 

KGGX,KGG/NOGENL  S 
KGG  * 

LBL11«N0GENL  $ 

GEI,/KGGY/V»N»LUSET/V»N, NOGENL /C»N»— 1 $ 

KGGY  $ 

KGGX,KGGY /KGG  * 

KGG  S 
LBL11  S 

CASECC»GEOH<,,EOEXIN,GPDT»BGPDT,CSTN/RG»»USFT»A$£T/V»N,LU$ET/V» 
N, MPCF 1/ V, N, MPCF2/V, N,$INGLe/V»N, QNIT/V,N, RE ACT/C, N,0/V#N, 
REPEAT/V,N,NOSET/V»N,NOL/V»N,NQA/C>Y»SUBID  S 

MPCFl, SINGLE, OMIT. REACT,NCSET>MPCF2,  REPEAT, NOL, NOA  * 

RG,US£T  t 

GPL,GPST,USET,SIL/0GPST/V,N,N0GPST  t 


42 

SAVE 

NOGPST  i 

43 

COND 

LBL4,N0GPST  $ 

44 

OFP 

OGPST, ,,,,//V,N,CARDNO  t 

45 

LABEL 

LBL4  S 

46 

EOUIV 

KGG, KNN/ MPCF 1 /MGG, MNN/MPCF 1 i 

47 

COND 

LBL2»MPCF1  t 
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4 RIGID  FORMAT  DNAF  LISTING 
SERIES  0 

AERO  APPROACH,  RIGIO  FORMAT  11 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


US£T,RG/GM  1 

USET,6N,KGG,NGG,,/KNN,MNN,,  % 
KNNfHNN  $ 

LBL2  % 

GM  $ 

KNN»KFF/S INGLE /HNN, NFF /SINGLE  « 
LBL3, SINGLE  S 


55 

CsceT} 

USET#KNN#MNN#»/KFF#KFS##MFFi 

56 

LABEL 

LBL3  * 

57 

CHKPNT 

KFF#KFS»NFF  s 

58 

EQUIV 

KFF,KAA/QMIT/  NFF,MAA/OMIT  : 

59 

CHK PNT 

KAA.MAA  S 

60 

PURGE 

GO/ONIT  S 

61 

CHKPNT 

GO  t 

62 

COHO 

LBL5,0HIT  5 

63 

PAR  AM 

//C»M,PREC/V,N,PREC  S 

64 

VEC 

USET/V/C, N, F/C,N,0/C,N» A * 

65 

CpartiT) 

KFF, V, /KOO, »KOA,KAAb  i 

66 

CHKPNT 

KOO,KOA, K AAB  % 

67 

CgECOM?) 

KOO/LOO, U00/C,N,1/C,N,0/V,N 

68 

SAVE 

HIND, DET,NOET, SING  t 

69 

CONO 

LSING, SI NG  % 

70 

JUMP 

CONTI  t 

71 

LABEL 

LSING  * 

72 

PRTP ARM 

//C»N,0  % 

73 

LABEL 

CONTI  % 

qX 


°o?< 

'p 

*o% 
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RIGID  FORMAT  DMA?  LISTING 
SERIES  0 

AERO  APPROACH,  RIGXO  FORMAT  11 

LEVEL  2.0  NASTRAN  ONAP  COMPILER  - SOURCE  LISTING 


f 


89  CHKPNT 
85  CRBMG2^) 
8b  CHKPNT 


93 

94 

95 
9b 


97  SAVE 

98  CHKPNT 


LOOfUOO  % 

LOO, UOO.KO A/GO/C ,N, 1/C,N,-1/V,N,PREC/V,N,PR|C  $ 

GO  t 

KOA,GO» KAA8/KAA/C,N# 1/C*N* 1/C»N» 1/V,N,PREC  » 

KAA  S 

USET,GO»MFF/MAA  * 

MAA  S 
L8L5  S 

LBL6, REACT  * 

uset,kaa#naa/kll,kla»krr,mil»hlr»hrr  $ 

KLL»KLR>  KRR, MIL, MLR, MR R $ 

KLL/LLL/  * 

LLL  S 

LlL,KLR,KRR/OM  $ 

DM  S 

DH»HLL»NLR»MRR/NR  * 

MR  S 
LBL6  * 

DYNAMICS, GPL* $Il»USET/GPLO»SILO»USETO,TFPOOL»DLT,PSDL*FRL**TRL» 
EEO*  EQOYN/V,  N#  LUSET/V,N,  LUSETD/V*N»NOTFL/V*N,NODLT /V*N, NOP SDL/ 
V,N,NOFRL/V,N,NONLFT/V,N,NOTRL/V,N,NOEED/C,N,123/V,N,NOUE  t 

LUSETD*NOUE,NOEED, NOP SOL  * 

ERR0R2,N0EED  S 

GO, GOD /N DUE /GM, GMO/NOUE  S 

KAA,HAA,MR,ON,EEO,USET,CASECC/IANA,PHIA,NI,OEIGS/C,N,MODES/V,N* 
NEIGV  * 

NEIGV  * 

LAMA,PHIA,MI#OEIGS  * 
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RIGIO  FORMAT  DMAP  LISTING 
SERIES  0 

AERO  APPROACH*  RIGID  FORMAT  11 

LEVEL  2.0  NASTRAN  DMAP  COMPILER  > SOURCE  LISTING 


99  OFP  0EI6S»LANA*»t*//V*N*CAR0N0  S 

100  COND  ERRORS, NEIGV  t 

101  <3jTRXIN>  CASECC#MATP00L»EQ0YN,,TFPQ0L/K2PP»M2PP»R2PP/V»N,LUSET0/V*N» 

NOK2PP/V»N»NOM2PP/V*N,NOB2PP  S 

102  SAVE  NOK2PP»NOM2PP,NOB2PP  t 

103  EOUIV  M2PP#M200/N0A/B2PP#B2DD/N0A/K2PP,K2DD/N0A  t 

104  CHKPNT  K2PP#M2PP*B2PP#K200#M200fB2D0  * 

105  <g1<A0~^)  USE T 0# GN»GO»###*K2PP*N2PP»B2PP/#»»  GNO  t GOO»R2DD»  N2DD*  B2DD/C»N# 

CMPLEV/C  * NfDISP/CfN# MODAL/C# N#0»0/C»Nf 0.0 /C#N» 0*0/ VtN»N0K2PP/V# 
N> N0M2PP /V* N* NQB2PP/  V»N »HPCF1 /V* N* S INGL E/V, N, OH  IT /V# N, NOUE/C# 
N#-1/C»N,-1/  C* Nf-l/C*Nf “1  1 

106  CHKPNT  K2DDfM200fB2D0f GOOf GNO  * 


107  CGKAN 


108  SAVE 


U$eTO#PHIA,,LANA, 01 T. M2  DO* 8200* K200#C A$E CC /NHH, BHH,KHH, PHIDH/V* 
NfN00E/C*YfLH0DES*0/C# Y#LFREO«0./Cfr»HFREO«0./V,N,  N0M2PP/VfN# 
N0B2  P/V.N,N0K2PP/V.Nf NUNCUP/V*NfF«ODE/CfY.KDAMP  * 

NONCUP  * F MOOE  S 


109  CHKPNT  MHH»  BMH»  KHH* PHI  OH  l 

110  Capo  EDTfEODYN#  ECTfBGPOT*  SUDfUSETDfCSTHfGPLD/£QAERO,ECTA,BGPAfSILA# 

USETAf SPLINE»AERQ»ACPTfFLISTfCSTMA»GPLAfSILGA/V.N»NK/VfNfNJ/Vf 
N*LUSETA /V#Nf BOV  $ 

111  SAVE  NKf NJ#LUSETA,BOV  $ 

112  PARAM  //C»N» MPY/V»N»PFILE/CfN,0/C*Nf 1 » 

113  CONO  SKPPLTf JUMPPLOT  * 

11«  PARAM  //C»N,MPY/V,N»PLTFLG/CfNf 0/C»Nf 1 » 


115  PIT  SET  PCDBf EOAEROfECTA/PLTSETAf PLTPARA#GPSETSAf ELSETSA/VfN# NSILl/Vf N* 

JUMPPLOT  * 


116  SAVE 


NSILlt JUMPPLOT  * 


117  PRTMSG  PLTSETA  //  % 


118  COND  SKPPLTt JUMPPLOT  J 

119  C^OT~^)  PLTPARA,GPSETSAf  El  S£  ISA*  CASECC  * BGP  A,  E QAERO#  mm  /PL0TX2/VfNf 

NSIll/VfNfLUSETA/VfNf JUMPPLOT/VfNf PLTFLG/VfNf PFILE  i 
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RIGIO  FORMAT  OMAP  LISTING 
SERIES  0 

AERO  APPROACH#  RIGID  FORMAT  II 

LEVEL  2.0  NASTRAN  OMAP  COMPILER  - SOURCE  LISTING 


137 

SAVE 

FREQY#  APP  S 

136 

CHKPNT 

PPF.PSF# P0F»F0L»PHF1  t 

139 

PAR  AM 

//C»N#NOT/V#N,NOFRY/V.N,FREOY  J 

1*0 

PURGE 

PPF/NOFRY  » 

1*1 

CHKPNT 

PPF  » 

1*2 

QUSO 

CASECC»OLT»FRL»OIT#OHJL##/ ACPr#CSTMA»PHFl/PHK/  V»N»NI1GU$T/V»N, 

BOV/C. Y, MACH/C. y.o  * 

1*3 

SAVE 

NOGUST  * 

1** 

EQUIV 

PHF1.PHF/N0GUST  i 
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RIGIO  FORMAT  OMAR  LISTING 
SERIES  0 

AERO  APPROACH,  RIGIO  FORMAT  II 

LEVEL  2*0  NASTRAN  DMAP  COMPILER  - SOURCE  LISTING 


1*5 

1*6 

1*7 

1*6 

1*9 

150 

151 

152 

153 
15* 
155 


156 


157 

158 

159 

160 
16  1 
162 
163 


PHF  4 

KHH,BHH» N HH» QH HL » PHF, FQL /UHVF/V,N» BOV /C»Y»Q/C»Y» MACH  * 

UHVF  S 

UHVF,UHVT/FREOY/FOL»TOl/fAEOY  * 

UHVT »TOL  4 
IFTSKP,FREQY  * 

UHVF,C ASECC, TRL.FOL /UHVT, TOL/C,Y»IFTM»0  4 
UHVT, TOC  4 
IFTSKP  4 

C ASECC  , TO L, UHVT, ,,/TOLl, UHVTl, »»/V»N»APP  4 

UHVTl, CASECC, OKHCTOLl, SPLINE,  $ILA»USETA/PKP/V,N, BOV/  C,Y, 

MACH/V,N, APP  $ 

C ASECC, EQDYN,USETO, UHVTl, T0L1, XYCDB, /0UHV1, /V»N» APP /C,N, MODAL/ 

C ,N,0/ V, N,NOH/ V,N,NQP/V, N, FMOOE  1 

NOH, NOP  4 

NOH, noh  s 

01MV1»»»»»/0UHV2»»»»»  t 
QUHVc,»»»»//V»N»CARDNO  4 
C ARDNO  4 
NOH,NOXYCOB  1 

XYC08, 0UHV2, , ,,/XYPTTA/V,N,APP/C,N,HSET/V,N, PFILE/V,N,CARDNO/V, 
N.NOXYPL  4 


16*  SAVE 

165  COMO 

166  CxmOT^ 

167  LABEL 
166  PARAN 
169  COHO 


PFILEjCARDNO.NOXYPL  4 
NOH,NOXYPL  4 
XYPTTA  4 
NOH  4 

//C»N,AND/V»N>  P JUMP /V,N, NOP/ V, N, VUMPP LOT  > 
FINIS, PJUMP  4 
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RIGIO  FORMAT  OMAR  LISTING 
SCRIES  0 

AERO  APPROACH,  RIGID  FORMAT  11 

LEVEL  2.0  NASTRAN  ONAP  COMPILER  - SOURCE  LISTING 


170 

171 

172 

173 

174 

175 

176 

177 
176 

179 

180 
181 
182 


183 

m 

185 

186 

187 

188 


CONO 


<jP» 3 D 


USETO»,PHlOH,,, GOO, 6N0*»KF$,, /PHIP», OP /C,N,1/C,N, DYNAMICS  % 
PH1DH, PHI AH/NOUE  % 

N0UE1, NOUE  8 

USETD/EVEC/C»N»0/C»N» A/C»N»£  t 
PHI OH, ,EVEC/PH1AH,,»/C,N,1  t 
N0UE1  8 

GTKA,PHIAH, /PHIK/C,N, 1/C,N,1/C,N,0/V,N,PR£C  8 
USETA, PHIP,/PHIPS/C,N,PS/C,N,P/C»N,SA  $ 

USETA, PHI P$,PHIK/PHIPA/C, N,PA/C»N, PS/C, N,K  t 
PHIPA  8 

USETA, OP, /OPA/C, N, PA/C, N,P/C,M, PS  S 
OPA  8 

CASECC, CSTMA, MPT, OIT,EQAERO,SILA,,,»GPA, LAMA, OPA, PHIPA, EST, 
XYCOB, / ,H0P1,HPHIPA1,H£S1»H|F1,/C*N,HHREIG  8 

NOPF, NOFRY  8 

CASECC,, *,£00YN»»»,,PPF»,»,XYCD8, /QPP !*»,,» /C,N» FREQ  * 
0PP1,. ,,,/0PP2,,,,,/  8 
NOPF  $ 

NPHIPA1,  NES1,MEF  l,NOPl,  , /MPHIPA2»HES2,H£F2,H0P2»  » 8 

CASECC,UHVTl,T0ll,MPHXPA2,MQP2,M£S2,MEF2,XYCD8,EST,MPT,0IT/ 
0UPV2, OOP 2,OES2,OEF2,  8 


189 

190 

191 

192 
19  3 
194 


OFP 

SAVE 

COND 

MPYAD 


OUPV2,,OES2,OEF2,OQP2,//V,N,CARONO  8 
CARONO  8 
P2,4UNPPL0T  * 

PH1PA,UHVT1,/UVT1/C,N,0  $ 

CASECC, CSTNA,,,EQAE«0,,,,BGPA,T0L,»UVT1»»»/»##,»PUVPAT/APP  8 

PLTPARA, GPSETSA,El?£TSA,CASECC,8GPA,E0AER0, SIL6A,,PUVPAT,,/ 
PLOTX3/V,N,NSILl/V,N,tUSITA/V,N,JUMPPLOT/V,M,PLTFLG/V,N,PFILE  8 
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RIGID  FORMAT  OHAP  LISTING 
SERIES  0 

AERO  APPROACH*  RIGID  FORMAT  11 

LEVEL  2.0  NASTRAN  DHAP  COMPILER  - SOURCE  LISTING 


195 

PRTHSG 

PL0TX3//  * 

196 

LABEL 

P2  i 

197 

CONO 

FINIS# NOXYCOB  * 

198 

Cxvtran) 

X YCDB*  #Q9P2#0UPV2#QES2»0EF2/XYPLTT /V# N# APP/C#N#PSET / V.N#PFILE/ 
V*N#CARDHO/V#N»NOXYPL  t 

199 

SAVE 

PFILE#CARONO*NOXYPL  S 

200 

COHO 

HOXYPLTT#HOXYPL  $ 

201 

CxyploT) 

XYPLTT  i 

202 

LABEL 

HOXYPLTT  * 

203 

COHO 

FINIS# NOFRY  » 

204 

COHO 

FINIS# NQPSDL  * 

205 

<X*N06jD 

XYCOB#OIT  »PSOL#  0UPV2#  # OOP2#OES2»OEF2»  CASECC/PSOF# AUTO/ 
NORN  l 

V*N* 

206 

SAVE 

NORN  S 

207 

CONO 

FINIS* HORN  S 

208 

<xytran> 

XYCDB,P50F*  AUTO#  #»mPLTR/C#N,  RAND/C#  N#PSET/V#N#PFILE/ 
CARONO/V*N#HOX YPL  % 

V#N# 

209 

SAVE 

PFIIE#  CARONO»NOXYPL  % 

210 

COHO 

FINIS* NOX YPL  $ 

211 

Cxypl~oT> 

XYPLTR  * 

212 

JUMP 

FINIS  * 

213 

LABEL 

ERROR?  » 

214 

PRTPARH 

//C*N*-?/C#N* AERQRESP  i 

215 

LABEL 

ERR0R1  % 

216 

PRTPARH 

//C#N*-1/C#N#AER0RESP  » 

217 

LABEL 

ERR0R4  $ 

218 

PRTPARH 

//C#N»-4/C#N#AER0RE$P  t 

219 

LABEL 

FINIS  1 

220 

END 

» 
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3.21.2  Description  of  DMAP  Operations  for  Aeroelastlc  Response 

3.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  to  relate  Internal  to  external  grid  point  numbers. 

5.  Go  to  DMAP  No.  215  and  print  error  message  If  no  grid  points  are  present. 

6.  GP2  generates  Element  Connection  Table  with  Internal  Indices. 

11.  GP3  generates  Grid  Point  Temperature  Table  (element  temperature). 

12.  TA1  generates  element  tables  for  use  In  matrix  assembly  and  stress  recovery. 

14.  Go  to  DMAP  No.  215  and  print  error  message  If  no  elements  have  been  defined. 

17.  EMG  generates  structural  element  stiffness  and  mass  matrix  tables  and  dictionaries  for 
later  assembly. 

19.  Go  to  DMAP  No.  22  if  no  stiffness  matrix  Is  to  be  assembled. 

20.  EMA  assembles  stiffness  matrix  [Kgg]  and  Grid  Point  Singularity  Table. 

23.  Go  to  DMAP  No.  215  and  print  error  message  If  no  mass  matrix  exists. 

24.  EMA  assembles  mass  matrix  [Mgg]. 

26.  Go  to  DMAP  No.  29  If  no  weight  and  balance  request. 

27.  GPWG  generates  weight  and  balance  information. 

28.  (9FP  formats  weight  and  balance  information  prepared  by  GPWG  and  places  it  on  the  system 
output  file  for  printing. 

30.  Equivalence  [Kgg]  to  [K  ] if  no  general  elements. 

32.  Go  to  DMAP  No.  37  If  no  general  elements. 

33.  SMA3  forms  the  general  element  stiffness  matrix  [K^g]. 

35.  ADD  combines  the  structural  stiffness  matrix  [K*  ] with  the  general  element  stiffness 
matrix  [Kggj  to  obtain  the  stiffness  matrix  [Kgg. 

38.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms 

multipoint  constraint  equations  [R  ]{u  } = 0. 

y y 

41.  GPSP  determines  if  possible  grid  point  singularities  remain. 

43.  Go  to  DMAP  No.  45  if  no  grid  point  singularities  remain. 

44.  (JFP  formats  table  of  possible  grid  point  singularities  prepared  by  GPSP  and  places  it  on 
the  system  output  file  for  printing. 

46.  Equivalence  [K  J to  TK  1 and  [M..1  to  TM  .]  if  no  multipoint  constraints. 

gg  tin  yy  nnJ 

47.  Go  to  DMAP  No.  51  if  MCE1  and  MCE 2 have  already  been  executed  for  the  current  set  of 
multipoint  constraints. 

48.  MCE!  partitions  multipoint  constraint  equations  [Rg]  = [%,  | Rnl  anci  solves  for  multipoint 
constraint  transformation  matrix  [G^]  »■  -[Rm3_1  [R  ]. 
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49.  MCE2  partitions  stiffness  and  mass  matrices 


■ 

_Knn 

1 K 
| Knm 

and  [M  ] - 

Mnn  i Mnm 
nn  , nnt 

— -i 

*Snn 

1 

■ mm 

99 

>n  ; V 

and  performs  matrix  reductions 

[Knn]  1 t\n]  + ^^Snn3  + [Kmn][Gm3  + and 

[Mnnj  = CMnn3  + + ^n^U  + • 


53.  Equivalence  [Knn]  to  [Kff]  and  [Mn(J]  to  [M^]  if  no  single-point  constraints. 

54.  Go  to  DMAP  No.  56  if  no  single-point  constraints. 

55.  SCE1  partitions  out  single-point  constraints 


tKnn]  •' 


'Kff 

Kfs' 

Ksf 

Kss_ 

»n1  [Hnn] 


_Mff 

Mfs' 

_Msf 

Mss 

J 

58.  Equivalence  [K^-^3  to  [Kfla3  and  [Mff]  to  [M  ] if  no  omitted  degrees  of  freedom. 
62.  Go  to  DMAP  No.  81  if  no  omitted  coordinates. 

64.  VEC  generates  an  f-size  partitioning  vector  (V)  for  the  o-  and  a-sets 


(uf)  -*■  (u0)  + iua} 


65.  PARTN  partitions  constrained  stiffness  matrix  using  V. 


[Kff] 


aa  | 

ao 

‘oa 

o 

o 

67.  DEC0MP  decomposes  [Kqo]  into  lower  and  upper  triangular  factors  [L  ] and  [U0<)3 - 

69.  Go  to  DMAP  No.  71  if  [KQ03  is  singular. 

70.  Go  to  DMAP  No.  73  if  [K  ] is  not  singular. 

72.  PRTPARM  prints  all  parameters  when  [Kq03  is  singular. 

75.  FBS  solves  for  the  transformation  matrix  [Gl  = -[K  _]~Vk  ,]. 

1 o oo  u oa 

77.  MPYAD  performs  matrix  reduction  [K,_]  ■ [K,J  + [kI,][G„]* 

a a aa  Oa  O 
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79.  SMP2  partitions  constrained  stiffness  matrix 

[Mff] 

and  performs  matrix  reduction 

[»„]  ■ ♦ BilPUM  * tsJ]EM„3. 

82.  Go  to  DMAP  No.  91  If  no  free-body  supports. 

83.  RBMG1  partitions  out  free-body  supports 


£*aa3 


KU 

Klr 

Krl 

Krr 

and  [Maa]  * 


c<g  + 

Mu  ; 

Mtr" 

1 

M „ i 

M 

rfc  , 

rr 

85.  RBMG2  decomposes  constrained  stiffness  matrix  [Ktjl] 
87.  RBMG3  forms  rigid  body  transformation  matrix 


CD] 

calculates  rigid  body  check  matrix 

[X]  « 


[Krr]  + [K;r][D]  , 


and  calculates  and  outputs  rigid  body  error  ratio 


11X11 

l|Krr!l 

89.  RBMG4  forms  rigid  body  mass  matrix  [mf]  « [Mrr]  + [M^f][D]  + [DT][M^r]  + [DT][MU][D]. 

92.  DPD  generates  flags  defining  members  of  various  displacement  sets  used  in  dynamic  analysis 
(USETD),  tables  relating  internal  to  external  grid  point  numbers,  Including  extra  points 
Introduced  for  dynamic  analysis,  and  prepares  Transfer  Function  Pool  and  Eigenvalue  Ex- 
traction Data. 

94.  Go  to  DMAP  No.  213  and  print  error  message  If  no  Eigenvalue  Extraction  Data. 

95.  Equivalence  [G  ] to  [G^J]  and  [Gj  to  [GuJ  if  no  extra  points  Introduced  for  dynamic 

analysis.  0 0 

96.  READ  extracts  real  eigenvalues  and  vectors  from  the  equation 

f'aa  * xMaa]{»a}  " °* 
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% 


calculates  rigid  body  modes  by  finding  a matrix  [+rol  such  that 

" t4>r0K«»r][|>r03 

Is  diagonal  and  normalized  and  computes  rigid  body  eigenvectors 


t*.o3 


D +, 


ro. 

ro 


and  calculates  modal  mass  matrix 


M - 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 


11 


Unit  value  of  selected  coordinate 

2)  Unit  value  of  largest  component 

3)  Unit  value  of  generalized  mass 


99.  0FP  formats  the  summary  of  eigenvalues  (LAMA)  and  the  suninary  of  eigenvalue  extraction 

Information  (0EIGS)  prepared  by  READ  and  places  them  on  the  system  output  file  for  printing. 

100.  Go  to  DMAP  No.  217  and  print  error  message  If  no  eigenvalues  found. 

101.  MTRXIN  selects  the  direct  Input  matrices  [Kpp],  [Mpp]«  an<*  [Bpp]. 

103.  Equivalence  [M2p]  to  [M^],  [B2p]  to  [bJ,].  and  [K*,]  to  [K2,]  If  no  constraints  applied. 

105.  GKAD  applies  constraints  to  direct  Input  matrices  [Kp  ],  [Mpp],  and  [6pp],  forming  [Kdd], 
[M^3,  and  [Bjd]  and  forms  [G^]  and  [G0<j]. 

107.  GKAM  selects  eigenvectors  to  form  [$dh]  and  assembles  stiffness,  mass,  and  damping  matrices 

In  modal  coordinates.  s 


where 


[■w  ■ 

0 

L 0 ' 0. 

+ ^dh^dd^W  * 

— ■ 
1 o 

o ! o 

+ ^dh^Mdd^W  * 

tBhhl  - 

b1  ; 0* 

o ! o 

>• 

* t*dh^Bdd^W  * 

KDAMP  - 1 

(default)  KDAMP  - -1 

m.  ■ modal  masses 


m^  • modal  masses 


b<  ■ m1  f^  g(f1 ) bj  • 0 


kj  ■ m^  4ir2  f2 


k1  • (l+lglf*))  4n2  f2mi 
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110.  APD  orocesses  the  aerodynamic  data  cards  from  EOT.  It  adds  the  k points  and  the  SA  points 
to  IISETD  making  USETA.  EQAER0.  ECTA,  BGPA,  CSTMA,  GPLA,  and  SILA  are  updated  to  reflect 
the  new  dements.  AER0  and  ACPT  reflect  the  aerodynamic  parameters.  SILGA  Is  a special 
SIL  for  plotting. 

113.  Go  to  DMAP  No.  122  If  no  plot  output  is  requested. 

115.  PLTSET  transforms  user  Input  Into  a form  used  to  drive  structure  plotter. 

117.  PRTMSG  prints  error  messages  associated  wl  h structure  plotter. 

118.  Go  to  DMAP  No.  122  If  no  undeformed  aerodynamic  or  structural  element  plots  are  requested. 

119.  PL0T  generates  all  requested  undeformed  aerodynamic  and  structural  element  plots. 

121.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  aerodynamic  and 
structural  element  plot  generated. 

123.  GI  forms  a transformation  matrix  [gI  ] wMch  Interpolates  between  aerodynamic  (k)  and 
structural  (a)  degrees  of  freedom. 

126.  AMG  forms  the  aerodynamic  matrix  list  [Ajj],  the  are*  matrix  [S^],  and  the  dovnwash 
coefficients  [ojk3  and  CDjk3. 

129.  Go  to  DMAP  No.  131  If  no  user-supplied  downwash  coefficients. 

1 2 

130.  INPUTT2  provides  the  user-supplied  downwash  factors  due  to  extra  points  (C0je3 . 

PARAM  N0DJE  must  be  set  to  enter  these  matrices.  The  downwash  w,  on  box  j due  to  the 
motion  of  an  extra  point,  u#.  Is  given  by  {wj}  ■ [oje  + Ik  DjeJ{ue}. 

133.  AMP  computes  the  aerodynamic  matrix  list  related  to  the  modal  coordinates  as  follows: 


r 1 

*a1 

♦ae 

♦el 

*ee_ 

tHtJ  • 

to],]  ■ wJ,]T[sk,l 

to',]  • 

[“jh1  toji  1 "I.1 

[o|„]  <-  Eof,  | oj,] 

For  each  (m,k)  pair- 

Ojhl  ■ CoJ,)  * <»»},,] 

for  each  group: 

[Qjh^  " ^jj^group^jh^group 

Wk»J  ' W 
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148. 

150. 

151. 

154. 

155. 

156. 

158. 

159. 

160. 
162. 
163. 
165. 

169. 

170. 

171. 

172. 

173. 


to,,]  ■ tskl),tnkh] 


CQhh3 


FRLG  forms  the  dynamic  load  vactor  {P.}  from  the  frequency  response  dats  or  transient  data 
using  a Fourier  Transform. 

GUST  forms  the  loading  due  to  gusts  and  adds  to  the  direct  loads. 

Equivalence  {PHF1}  to  (PHF)  If  no  gust  loads. 

FRRD2  solves  for  the  modal  displacements  using 


* "W  * « * • 


Equivalence  {UHVF}  to  (UHVT)  and  F0L  to  TRL  If  frequency  response  formulation. 

Go  to  DMAP  No.  153  If  frequency  response  formulation. 

IFT  does  In  Inverse  Fourier  Transform  of  the  displacements  for  transient  formulation. 

M0DACC  uses  data  from  0FREQ  or  0TIME  data  cards  to  select  solutions  for  data  recovery. 

ADR  produces  aerodynamic  load  output  (PKF)  for  selected  points  In  frequency  response  only. 

VDR  prepares  solution  set  displacements  (RUHV1),  sorted  by  frequency  or  time,  for  output. 
The  solution  set  Includes  mode  amplitudes  and  extra  points. 

Go  to  DMAP  No.  167  If  output  sorted  by  frequency  or  time  step. 

SDR3  prepares  requested  output  sorted  by  solution  set  points. 

?FP  formats  tables  prepared  by  S0R3  for  output  sorted  by  solution  set  point. 

Go  to  DMAP  No.  167  If  no  X-Y  plots  requested. 

XYTPAN  prepares  the  Input  for  X-Y  plotting  of  solution  set  points  versus  time  or  frequency. 
Go  to  DMAP  No.  167  If  no  plots  possible  as  requested. 

Go  to  DMAP  No.  219  if  output  for  physical  points  requested. 

SDR I recovers  physical  displacements  (PHI®)  and  forces  of  constraint  (QP)  for  the  real 
eigenvectors  associated  with  the  mou. 

Equivalence  to  If  no  extra  poii.*s  Introduced  for  dynamic  analysis. 

Go  to  DMAP  No.  174  if  no  extra  points  present. 

VEC  generates  * d-slze  partitioning  vector  (F\EC)  for  the  a-  and  e-sets 


(Uj)  ■*  (Uj)  ♦ (ue) 
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174.  PARTN  performs  partition  of  {<t>dh}  using  EVEC. 

{*dh}  j"8"| 

176.  MPYAD  recovers  displacements  at  the  aerodynamic  points  (k). 

(*t)  ■ [Ot<V 

177.  UMERGE  is  used  to  expand  {<pp}  to  the  ps-set. 

178.  UMERGE  places  in  its  proper  place  in  the  displacement  vector 


180.  UMERGE  is  used  to  expand  {Qp}  to  the  pa-set. 

182.  SDR2  calculates  element  forces  (MEF1 ) and  stresses  (MES1)  and  prepares  eigenvectors 
(MPHIPA1)  and  single-point  forces  of  constraint  (MQP1)  for  output  sorted  by  frequency 
or  time. 

183.  Go  to  DMAP  No.  186  if  not  frequency  response. 

184.  SDR2  prepares  load  vectors  for  output  (0PP1 ) sorted  by  frequency. 

185.  SDR3  prepares  requested  load  output  sorted  by  point  number. 

187.  SDR3  prepares  requested  modal  quantities  output  sorted  by  point  number. 

188.  DDRMM  prepares  a subset  of  the  element  forces  (0EF2)  amd  stresses  (0ES2),  displacement 
vectors  (0UPV2),  and  single-point  forces  of  constraint  (0QP2 ) solutions  for  output  sorted 
by  point  number  or  element  number. 

189.  0FP  formats  requested  physical  output  prepared  by  DDRMM  and  places  it  on  the  system  output 
file  for  printing. 

191.  Go  to  DMAP  No.  196  if  no  deformed  aerodynamic  or  structural  element  plots  requested. 

193.  SDR2  prepares  vectors  for  deformed  plotting. 

194.  PL0T  prepares  all  requested  deformed  aerodynamic  and  structural  element  plots. 

195.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  deformed  plot  generated. 

197.  Go  to  DMAP  No.  219  if  no  X-Y  plots  requested. 

198.  XYTRAN  prepares  the  input  for  physical  point  X-Y  plots. 

200.  Go  to  DMAP  No.  20?  if  no  plots  possible  as  requested. 

201.  XYPL0T  prepares  requested  X-Y  plots  of  displacements,  forces,  stresses,  loads,  or  single- 
point  forces  of  constraint  versus  frequency  or  time. 

203.  Go  to  DMAP  No.  219  if  transient  response. 

204.  Go  to  DMAP  No.  219  if  no  power  spectral  density  functions  or  autocorrelation  functions 
requested. 
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205.  RANDOM  calculates  power  spectral  density  functions  (PSDF)  and  autocorrelation  functions 
(AUT0)  using  the  previously  calculated  frequency  response. 

207.  Go  to  DMAP  No.  219  if  no  X-Y  plots  of  RANDOM  Calculations  requested. 

208.  XYTRAN  prepares  the  input  for  requested  X-Y  plots  of  the  RANDOM  output. 

210.  Go  to  DMAP  No.  219  if  no  plots  possible  as  requested. 

211.  XYPLOT  prepares  requested  X-Y  plots  of  autocorrelation  functions  and  power  spectral  den- 
sity functions. 

212.  Go  to  DMAP  No.  219  and  make  normal  exit. 

214.  MODAL  AEROELASTIC  RESPONSE  ERROR  NO.  2 - EIGENVALUE  EXTRACTION  DATA  REQUIRED  FOR  REAL 
EIGENVALUE  .NALYS1S. 

216.  MODAL  AEROELASTIC  RESPONSE  ERR0R  NO-  1 - MASS  MATRIX  REQUIRED  F0R  M0DAL  FORMULATION. 

218.  MODAL  AEROELASTIC  RESPONSE  ERROR  NO.  4 - REAL  EIGENVALUES  REQUIRED  FOR  M0DAL  F0RMULATI0N. 
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3.21.3  Case  Control  Deck  and  Parameters  for  Aeroelastic  Response  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Modal  Aeroelastic 
Response: 

1.  METH0D  must  appear  above  the  subcase  level  to  select  eigenvalue  extraction  method. 

2.  At  least  one  subcase  must  be  defined  for  each  unique  set  of  direct  input  matrices  (K2PP, 
M2PP,  B2PP)  or  frequencies. 

3.  Consecutive  subcases  for  each  set  of  direct  input  matrices  or  frequencies  are  used  to 
define  the  loading  condition  - one  subcase  for  each  dynamic  loading  condition. 

4.  Constraints  must  be  defined  above  the  subcase  level. 

5.  DL0AD  must  be  used  to  define  a frequency-dependent  loading  condition  for  each  subcase.  If 
transient  loads  are  selected,  a Fourier  Transform  is  used  to  compute  frequency-dependent 
loads.  All  loads  in  one  run  must  be  of  the  same  type. 

6.  FREQUENCY  must  be  used  to  select  one,  and  only  one,  FREQ,  FREQ1 , or  FREQ2  card  from  the 
Bulk  Data  Deck.  If  TL0ADs  are  selected,  a TSTEP  must  be  selected. 

7.  0FREQUENCY  (0TIME)  may  be  used  above  the  subcase  level  or  within  each  subcase  to  select 
a subset  of  the  solution  frequencies  (times)  for  output  requests.  The  default  is  to  use 
all  solution  frequencies  (times). 

8.  If  Random  Response  calculations  are  desired,  RAND0M  must  be  used  to  select  RANDPS  and 
RANDTi  cards  from  the  Bulk  Data  Deck.  Only  one  0FREQUENCY  and  FREQUENCY  card  can  be 
used  for  each  set  of  direct  input  matrices. 

The  Real  Eigenvalue  Summary  Table  and  Real  Eigenvalue  Analysis  Summary,  as  described  under 
Normal  Mode  Analysis,  are  automatically  printed. 

The  following  printed  output,  sorted  by  point  number  or  element  number  (S0RT2),  is  available, 
either  as  real  and  imaginary  parts  or  magnitude  and  phase  angle  (0°  - 360°  lead),  for  the  list  of 
frequenc1es  specified  by  0FREQUENCY  (in  transient  formulations,  these  are  real): 

1.  Displacements,  velocities,  and  accelerations  for  a list  of  PHYSICAL  points  (grid  points 
and  extrj  scalar  points  introduced  for  dynamic  analysis)  or  S0LUT10N  points  (points  used 
in  formulation  of  the  general  K system).  Velocities  and  accelerations  are  not  available 
for  transient  analysis. 


3.21-18  (12/31/77) 


MODAL  AEROELAST1C  RESPONSE 


^ 2.  Nonzero  components  of  the  applied  load  vector  and  single-point  forces  of  constraint  for  a 

list  of  PHYSICAL  points.  Aerodynamic  forces  on  selected  aerodynamic  elements. 

3.  Stress  and  forces  in  selected  elements  (ALL  available  only  for  S(9RT1). 

The  following  printed  output  is  available  for  Random  Response  calculations: 

1.  Power  spectral  density  function  and  mean  deviation  for  the  response  of  selected  components 
for  points  or  elements.  The  expected  frequency  of  zero  crossings. 

2.  Autocorrelation  function  for  the  response  of  selected  components  for  points  or  elements. 

The  following  plotter  output  is  available: 

1.  Undeformed  plot  of  the  structural  model. 

2.  Deformed  shapes  of  the  aerodynamic  and  structural  model  for  selected  intervals. 

3.  X-Y  plot  of  any  component  of  displacement,  velocity,  or  acceleration  of  a PHYSICAL  point 

or  S0LUTI0N  point. 

4.  X-Y  plot  of  any  component  of  the  applied  load  vector  or  single-point  force  of  constraint. 

5.  X-Y  plot  of  any  stress  or  force  component  for  an  element. 

The  following  plotter  output  is  available  for  Random  Response  calculations: 

1.  X-Y  plot  of  the  power  spectral  density  versus  frequency  for  the  response  of  selected 
components  for  points  or  elements. 

2.  X-Y  plot  of  the  autocorrelation  versus  time  lag  for  the  response  of  selected  components 
for  points  or  elements. 

The  data  used  for  preparing  the  X-Y  plots  may  be  punched  or  printed  in  tabular  form  (see 
Section  4.2).  Also,  a printed  summary  is  prepared  for  each  X-Y  plot  which  includes  the  maximum 
and  minimum  values  of  the  plotted  function. 

The  following  parameters  are  used  in  Aeroelastic  Response  calculations: 

1.  GRDPNT  - optional  - A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  ignored. 
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2.  WTMASS  - optional  - The  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  in  EMA.  hot  recommended  for  use  in  hydro- 
elastic problems. 

3.  C0UPMASS  - CPBAR,  CPR0O,  CPQUAD1 . CPQUAD2,  CPTRIA1 , CPTRIA2,  CPTUBE,  CPQDPLT,  CPTRPLT, 
CPTRBSC  - optional  - These  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness. 

4.  LFREQ  and  HFREQ  - Required  unless  LM0DES  is  used.  The  real  values  of  these  parameters 
give  the  frequency  range  (LFREQ  is  lower  limit  and  HFREQ  is  upper  limit)  of  the  modes 
to  be  used  in  the  modal  formulation.  The  default  value  for  each  parameter  is  0.0, 

5.  LM0DES  - Required  unless  LFREQ  and  HFREQ  are  used.  The  integer  value  of  this  parameter 
is  the  number  of  lowest  modes  to  be  used  in  the  modal  formulation.  The  default  value  is 
0. 

6.  KDAMP  - optional  in  aeroelastic  response.  If  set  to  -1,  modal  damping  is  put  into  a 
complex  stiffness  matrix  as  structural  damping.  The  default  value  is  +1. 

7.  GUSTAER0  - optional  in  aeroelastic  response.  An  integer  value  of  -1  causes  gust  loads 
to  be  computed.  The  default  value  is  +1. 

8.  IFTM  - optional  in  aeroelastic  response.  The  value  of  this  parameter  selects  the  method 
for  the  integration  of  the  Inverse  Fourier  Transform.  The  integer  0 specifies  a rectangu- 
lar fit;  1 specifies  a trapezoidal  fit;  and  2 specifies  a cubic  spline  fit.  The  default 
value  is  0. 
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9.  MACH  - optional  in  aeroelastic  response.  The  real  value  of  this  parameter  selects  the 
closest  Mach  numbers  to  be  used  to  compute  aerodynamic  matrices.  The  default  value  is 
0.0. 

10.  (}  - Real,  required  in  aeroelastic  response.  The  real  value  of  this  parameter  defines 
the  dynamic  pressure. 

11.  N0DJE  - optional  in  aeroelastic  response.  A positive  integer  for  this  parameter  indicates 
user  supplied  downwash  matrices  due  to  extra  points  are  to  be  read  from  tape  via  the 
INPUTT2  module  in  the  rigid  format.  Tiie  default  value  is  -1. 
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12. 


PI , P2,  and  P3  - required  In  aeroelastlc  response  when  using  N0DJE  parameter. 
5.3.2  for  tape  operation  parameters  required  by  INPUTT2  module.  The  defaults 
and  P3,  as  defined  in  the  rigid  format,  are  -1,  11,  and  TAPEID,  respectively. 


See  Section 
for  PI,  P2, 
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4.1  PLOTTING 

NASTRAN  provides  the  capability  for  generating  on  any  of  several  different  plotters  the 
following  kinds  of  plots: 

1 . Undeformed  geometric  projections  of  the  structural  model . 

2.  Static  deformations  of  the  structural  model  by  either  displaying  the  deformed  shape  (alone 
or  superimposed  on  the  undeformed  shape),  or  displaying  the  displacement  vectors  at  the 
grid  points  (superimposed  on  either  the  deformed  or  undeformed  shape). 

3.  Modal  deformations  (sometimes  called  mode  shapes  or  eigenvectors)  resulting  from  real 
eigenvalue  analysis  by  the  same  options  stated  in  2 above.  Complex  modes  of  flutter 
analysis  may  be  plotted  for  any  user  chosen  phase  lag. 

4.  Deformations  of  the  structural  model  for  transient  response  or  frequency  response-  by  dis- 
playing either  vectors  or  the  deformed  shape  for  specified  times  or  frequencies. 

5.  X-Y  graphs  of  transient  response  (time),  frequency  response  (frequency),  or  static  response 
(subcase). 

6.  V-f  and  V-g  graphs  of  flutter  analysis. 

7.  Topological  displays  of  matrices. 

8.  Contour  plots  of  stress  and  displacement.  To  avoid  crowded  output  an  outline  of  the 
model  may  be  optionally  requested. 

Structure  plots  (items  1-4)  are  discussed  In  Section  4.2  while  X-Y  plots  (item  5)  are  dis- 
cussed In  Section  4.3.  Matrix  plots  are  generated  by  Utility  Module  SEEMAT  described  In  Section  5 
and  must  be  accomplished  by  altering  a Rigid  Format  or  using  a DMAP  sequence.  Requests  for  struc- 
ture plots  or  X-Y  plots  a. e accomplished  in  the  Case  Control  Deck  by  sumbitting  a structure  plot 
request  packet  or  an  X-Y  output  request  packet.  The  discussion  of  these  packets  constitutes  most 
of  the  remainder  of  this  chapter.  The  optional  PL0TID  card  is  considered  to  be  part  of  the  plot 
packets,  although  it  must  precede  any  0UTPUT(P10T) , 0UTPUT(XY0UT),  or  0UTPUT(XYPL0T)  cards  (See 
the  PL0TID  card  in  Section  2.3). 

In  order  to  actually  create  plots,  a plotter  and  model  name  must  be  specified  by  the  user. 

The  method  used  to  specify  this  information  may  vary  according  to  the  plot  request  made,  but  the 
actual  names  used  do  not  vary.  In  addition,  a physical  plot  tape  or  mass  storage  area  must  be  set 
up  by  the  user.  The  system  control  cards  needed  to  generate  plots  are  generally  installation  de- 
pendent and  are  described  in  Section  5 of  the  Programmer's  Manual.  There  are  two  plot  files  (PLT1 
and  PLT2).  It  is  only  necessary  to  specify  file  PLT2.  File  PLT1  is  reserved  for  future  use. 

The  following  table  shows  the  permissible  plotters  and  model  names.  The  underlined  items  are 
the  default  models  for  each  plotter.  A model  name  is  generally  specified  as  two  items,  each  having 
a default  value.  The  default  value  of  the  second  Item  is  in  some  cases  dependent  upon  the  value 
specified  for  the  first  item.  If  no  plotter  is  specified  by  the  user,  the  requested  plots  will  be 
created  for  the  Stromberg  Carlson  (SC)  model  4020  microfilm  plotter. 
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The  plotter  name,  SC,  is  used  for  Stromberg  Carlson  plotters.  The  only  permissible  model 
is  the  4020  microfilm  plotter.  If  the  only  available  plotter  model  Is  a 4060,  the  user  should 
determine  if  it  has  a 4020  compatibility  package. 

The  plotter  name,  CALC0MP,  is  used  for  California  Computer  plotters.  The  default  model  is  a 
7651,770.  The  first  model  item  contains  the  three  digits  which  refer  to  the  plotter  model  number 
as  used  in  California  Computer  hardware  descriptions  plus  an  additional  digit  referring  to  the 
increment  size.  The  700  series  plotters  are  those  having  16  incremental  directions.  The  500 
series  plotters  are  those  having  only  8 Incremental  directions.  The  600  series  may  have  either 
16  or  8 incremental  directions.  If  the  user  has  access  to  only  a 663  or  665  plotter,  it  should  be 
specified  as  a 563  or  565  if  it  has  only  8 Incremental  directions,  and  as  a 763  or  765  if  it  has 
16  Incremental  directions.  The  563  and  763  are  both  30-inch  drum  plotters,  while  the  565  and  765 
are  both  12- inch  drum  plotters. 

There  are  two  possible  increment  sizes,  .010  and  .005  inch.  The  lest  digit  of  the  first  model 
Item  represents  these  two  possible  increment  sizes,  i.e.,  1 » .010  and  5 = .005. 
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The  second  model  item  Indicates  the  t>pe  of  tape  transport  used  with  the  CALC0MP  plotter  and 
the  number  of  spacers  for  tape  densities.  The  first  two  digits  of  the  second  model  Item  represent 
the  type  of  tape  transport  attached  to  the  plotter.  There  are  numerous  types  of  tape  transports 
available.  The  primary  differences  among  these  transports  are  the  number  of  characters  per  plot 
command.  The  750  transport  requires  three  characters  per  plot  command  and  can  only  be  attached  to 
the  500  series  plotters.  All  other  transports  require  one  character.  The  76C  transport  Is  used 
with  either  the  500  or  600  series  plotters.  The  770  and  780  transports  are  used  with  the  600  or 
700  series  plotters. 

The  complete  CALC0MP  plotter  card  encompasses  two  model  Item  codes  which  represent  a combina- 
tion of  plotter  model  number,  increment  size,  tape  transport  model  number,  and  spacer  numbers  for 
tape  densities.  The  following  table  illustrates  the  Item  codes  required  for  the  hardware  available. 


Cal  comp  Plotter  Parameters 

Externa! 
Model  Name 

Plotter 

Model 

Increment 
Size  (in.) 

Paper  Size 
X by  Y (in.  x in.) 

Transport 

Number  of  Spacers  (ns) 

A 

B 

c 

D 

7651 ,78{ns> 

765 

.01 

12  X 11 

780 

- 

0 

_ 

1 

7651 ,77{ns> 

765 

.01 

12  X 11 

770 

0 

1 

2 

3 

7655,781ns} 

765 

.005 

12  X 11 

780 

- 

0 

- 

1 

7655,77{ns) 

765 

.005 

12  X 11 

770 

0 

1 

2 

3 

7631  ,78{ns> 

763 

.01 

30  X 29 

780 

- 

0 

- 

1 

7631 ,77{ns} 

763 

.01 

30  X 29 

770 

0 

1 

2 

3 

7635,78{ns) 

763 

.005 

30  X 29 

730 

- 

0 

- 

1 

7635,77{ns) 

763 

.006 

30  X 29 

770 

0 

1 

2 

3 

5651,76{ns} 

565 

01 

12  X 11 

760 

0 

1 

2 

3 

5651. /5{ns) 

565 

.01 

12  X 11 

750 

0 

1 

2 

3 

5655,761ns} 

565 

.005 

12  X 11 

760 

0 

1 

2 

3 

5655,75{ns} 

565 

.005 

12  X 11 

750 

0 

1 

O 

i. 

3 

5631,761ns} 

563 

.01 

30  X 29 

760 

0 

1 

2 

3 

5631 , 75{ns 

563 

.01 

30  X 29 

750 

0 

1 

2 

3 

5635, 76{ns } 

563 

.005 

30  X 29 

760 

0 

1 

2 

3 

5635,751ns} 

563 

.005 

30  X 29 

750 

0 

1 

2 

3 

A * 200  bpi  tape  on  fast  tape  transport 

B « 556  bpi  tape  on  slow  tape  transport 

C * 800  bpi  tape  cn  slew  tape  transport 

D ■ 800  bpi  tape  on  fast  tape  transport 

Plot  tapes  may  be  seven  or  nine  tracks  (See  Section  2.1). 
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The  plotter  name,  NASTPLT,  Is  used  for  the  NASTRAN  General  Purpose  plotter  package.  This 
plotter  package  Is  used  if  the  user's  plotter  Is  not  supported  by  the  NASTRAN  plotting  software. 
However,  If  this  package  Is  specified,  a separate  program  must  be  written  to  Interpret  the  result- 
ing plot  tape  and  create  the  corresponding  plots  on  the  actual  plotter  desired.  The  default  model 
is  H,  0.  The  first  model  Item  may  either  be  M,  T,  or  D.  This  Indicates  the  actual  plotter  Is  a 
microfilm,  table  or  drum  plotter,  respectively.  The  second  model  Item  Indicates  whether  or  not 
the  actual  plotter  has  any  typing  capability:  0 = typing  possible,  1 » no  typing  possible.  If 
no  typ-'"'  capability  exists,  all  printed  characters  will  be  drawn.  The  default  plotter  type  Is  a 
microfilm  plotter  with  typing  capability.  An  example  of  an  acceptable  model  Is  (T,l).  This  re- 
presents a tiMe  plotter  having  no  typing  capability.  A more  detailed  description  of  the  Impli- 
cations i 2 NASTRAN  General  Purpose  plotter  package  is  given  in  Section  6 of  the  Programmer's 
Manual . 

The  operation  of  the  Structure  Plotter  Is  of  sufficient  theoretical  content  to  warrant  In- 
clusion in  the  Theoretical  Manual.  Section  13  of  the  Theoretical  Manual  provides  a discussion 
of  the  basic  theory  and  gives  some  examples  of  plotter  output. 

The  availability  of  NASTRAN  plotting  capability  is  a function  of  the  particular  rigid  format 
as  shown  in  Table  1 . 
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Table  1.  Plotter  available  for  the  NASTRAN  rigid  formats. 


Rigid 

Structure  Plotter 

Curve 

Plotter 

Matrix 

Topology 

Plotter 

Format 

Undeformed 

Deformed 

1 

X 

X 

X 

* 

2 

X 

X 

* 

3 

X 

X 

* 

4 

X 

X 

* 

5 

X 

X 

It 

6 

X 

X 

it 

7 

X 

it 

8 

X 

X 

* 

9 

X 

X 

X 

♦ 

10 

X 

* 

11 

X 

X 

X 

* 

12 

X 

X 

X 

* 

13 

X 

X 

★ 

14 

X 

X 

it 

15 

X 

X 

it 

1 (HEAT) 

X 

X 

it 

3 (HEAT) 

X 

X 

* 

9 ( HEAT ) 

X 

X 

X 

it 

1O(AER0) 

X 

X 

X 

it 

U(AERU) 

X 

X 

X 

it 

* The  matrix  topology  plotter  is  not^  automatically  available  in  any  rigid  format.  Utility  module 
SEEMAT  must  be  altered  into  the  Rigid  Format  DMAP  sequence  in  order  to  use  this  feature  (see 
Section  5.5). 
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4.2  STRUCTURE  PLOTTING 


In  order  to  assist  NASTRAN  usars  both  In  the  preparation  of  the  analytical  model  and  In  ti.« 
Interpretation  of  output,  the  structure  plotter  provides  the  following  capabilities  for  undeformed 
structures: 

1.  Place  a symbol  at  the  grid  point  locations,  (optional) 

2.  Identify  grid  points  by  placing  the  grid  point  Identification  nuafcer  to  the  right  of  the 
grid  point  locations,  (optional) 

3.  Identify  elements  by  placing  the  element  Identification  number  and  element  label  at  the 
center  of  each  element,  (optional) 

4.  Identify  element  properties  by  placing  the  element  property  Identification  nueber  near 
the  element  identification  number  and  element  symbol,  (optional) 

5.  Connect  the  grid  points  In  a predetermined  manner  using  the  structural  elements  or 
PL0TEL  elements. 

6.  Reflect  the  symnetrlc  portion  of  the  structural  elements  about  a designated  axis. 

(optional) 

Ths  following  capabilities  are  provided  for  deformed  structures: 

1.  Place  a symbol  at  the  deflected  grid  point  location,  (optional) 

2.  Identify  the  deflected  grid  points  by  placing  the  grid  point  Identification  number  to 
the  right  of  the  deflected  grid  point  locations,  (optional) 

3.  Identify  elements  by  placing  the  element  Identification  number  and  element  label  at  the 
center  of  each  element,  (optional) 

4.  Identify  element  properties  by  placing  the  element  property  Identification  nuafcer  near 
the  element  identification  number  and  element  synbol.  (optional) 

5.  Connect  the  deflected  grid  points  In  a predetermined  manner  using  the  structural 
elements  or  PL0TEL  elements. 

6.  Draw  lines  originating  at  the  undeflected  or  deflected  grid  point  location,  drawn  to 
user-specified  scale,  representing  the  X,  Y,  Z components  or  resultant  summations  of  the 
grid  point  deflection,  velocity,  or  acceleration  vector. 

7.  Reflect  the  symnetrlc  portion  of  the  structural  elements  (which  are  synmetrlcally  or 
antisymmetrically  loaded)  about  a designated  axis,  (optional) 

8.  Superimpose  the  deflected  shape  over  the  undeflected  shape,  (optional) 

9.  Draw  the  outline  of  the  structural  elements  which  lie  on  the  boundaries,  (optional) 

10.  Map  the  deflection  or  stress  contours  of  two  dimensional  elements,  (optional) 

The  above  plots  are  available  In  either  orthographic,  perspective,  or  stereoscopic  projections  on 
several  plotters.  Stereoscopic  plots  are  normally  made  only  on  microfilm  plotters  since  a stereo- 
scopic o^er  or  projector  must  be  used  to  obtain  the  stereoscopic  effect.  A request  for  structure 


k 
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plotting  Is  mad*  In  th«  Cos*  Control  Deck  by  means  of  a plot  request  packet  which  Includes  all 
cards  from  an  OUTPUT(PLOT)  card  to  either  a BEGIN  BULK  or  0UTPUT{  XV0UT)  [or  OUTPUT!  XT  PLOT)]  card. 
It  should  be  noted  that  only  elements  can  be  plotted.  Grid  points  that  are  not  associated  with 
elements  cannot  be  plotted.  Grid  points  may  be  connected  with  PL0TEL  elements  for  plotting 
purposes. 

The  data  card  format  Is  free-fleld,  subject  to  rules  In  paragraphs  below.  The  cards  are 
basically  sequence  dependent  even  though  some  Interchanging  In  sequence  of  defining  parameters 
Is  permissible.  The  elements  and  grid  points  to  be  plotted  may  be  defined  anywhere  In  the  sub- 
mittal, but  the  parameters  describing  the  characteristics  of  the  plot  are  evaluated  on  the  current 
basis  every  time  a PLOT  or  FIND  card  (see  Section  4. 2. 2.2)  is  encountered.  In  order  to  minimize 
mistakes,  It  Is  suggested  that  a strict  sequence  dependency  be  assumed. 

4.2.1  General  Rules 

4.2. 1.1  Rules  for  Free-Fleld  Card  Specification 

1.  Only  columns  1 thru  72  are  available.  Any  Information  specified  in  columns  73  thru  80 
will  be  ignored. 

2.  If  the  last  character  on  a card  Is  a comma  (not  necessarily  In  column  72),  the  next  card 
Is  a continuation  of  this  physical  card.  Any  number  of  continuation  cards  may  be 
specified,  and  together  they  form  a logical  card. 

3.  The  mnemonics  or  values  can  be  placed  anywhere  on  the  card,  but  must  be  separated  by 
delimiters. 

4.  The  following  delimiters  are  used: 

a.  blank 

b.  , comma 

c.  (left  parenthesis 

d.  ) right  parenthesis 

e.  • equal  sign 

All  of  these  delimiters  can  be  used  as  needed  to  aid  the  legibility  of  the  data. 

4.2. 1.2  Plot  Request  Packet  Card  Format 

In  the  plot  request  packet  card  descriptions  presented  in  Section  4.2.2,  the  following  nota- 
tions will  be  used  to  describe  the  card  format: 
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1.  Upper-case  Tetters  must  be  punched  exactly  a shown. 

2.  Lower-case  letters  Indicate  that  a substitution  must  be  made. 

3.  Braces  { } Indicate  that  a choice  of  the  contents  Is  mandatory. 

4.  Brackets  [ ] contain  an  option  that  may  be  omitted  or  Included  by  the  user. 

5-  Underlined  potions  or  values  those  for  which  a default  option  or  an  Initialized 
[o r cc.iipu ted)  Value  was  program*  d. 

6.  A physical  card  consists  of  Information  punched  In  columns  1 through  72  of  a card. 

7.  A logical  card  may  consist  of  more  than  one  physical  card  through  the  use  of  continua- 
tion cards. 

8.  Numerical  values  may  al  ys  be  either  integer  or  real  numbers,  even  though  a specific 
type  is' at  times  suggested  in  order  to  conform  to  the  input  in  other  sections  of  the 
program. 

4.2. 1.3  Plow  Titles 

Up  to  four  lines  of  title  Information  will  be  printed  In  the  lower  left-hand  corner  of  each 
plot.  The  text  for  the  top  three  lines  Is  taken  from  the  TITLE,  SUBTITLE,  and  LABEL  cards  in  the 
Case  Control  Deck.  (See  Sections  2.3.2  and  2.3.4  for  a description  of  the  TITLE,  SUBTITLE,  and 
LABEL  cards.)  The  text  for  the  bottom  line  may  be  of  two  forms  depending  on  the  type  plot 
requested.  One  form  contains  the  word  UNDEF0RMED  SHAPE.  The  other  form  contains  the  type  of 
plot  (statics,  modal,  etc.),  subcase  number,  load  sec  or  mode  number,  fregufney  or  eigenvalue  or 
time,  and  (for  complex  quantities)  the  phase  lag  or  magnitude. 

Each  plot  frame,  or  group  of  frames,  resulting  from  a single  PL2>T  command  may  have  a line  of 
information  to  the  right  of  the  SUBTITLE  text  which  is  taken  from  the  PTITLE  card  in  the  plot 
request  packet  (see  section  4. 2. 2. 2). 

The  sequence  number  for  each  plot  is  printed  in  the  upper  corners  of  each  frame.  Thp 
sequence  number  is  determined  by  the  relative  position  of  each  PL0T  execution  card  in  the  plot 
package.  The  date  and  (for  deformed  plots)  the  maximum  deformation  are  also  printed  at  the  top 
of  each  frame. 

4.2.2  PI ot  Request  Packet  Card  Descriptions 

The  general  form  for  each  card  of  the  plot  request  packet  is  shown  enclosed  in  a rm i .angular 
box.  Description  of  the  card  contents  then  follows  for  each  card. 
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4. 2. 2.1  SET  Definition  Cards 


K 


These  cards  specify  sets  of  elements,  corresponding  to  portions  of  the  structure,  which  may 
be  referenced  by  PL0T  and  FIND  cards.  The  SET  card  Is  required. 

Each  set  of  elements  defines  by  Implication  a set  of  grid  points  connected  by  those  elements. 
The  set  may  be  modified  by  deleting  some  of  Its  grid  points.  The  elements  are  used  for  creating 
the  plot  Itself  and  element  labeling  while  the  grid  points  are  used  for  labeling,  symbol  print- 
ing, and  drawing  deformation  vectors. 


SET  1 [ INCLUDE]  [ELEMENTS]  j,,  J2 
r«n  Srj  ^ELEMENTS  ] 


EXCLUDE 

(.EXCEPT 


GRID  POINTSj  T 


, j3  THRU  j4,  j5,  etc. 
k2,  k3  THRU  k^,  kg,  etc. 


1 ■ set  identification  number  (positive  integer,  unique  for  each  set) 

j * element  Identification  numbers  or  element  types 

k = element  Identification  numbers  or  grid  point  Identification  numbers 
or  element  types 

Permissible  element  types  are: 

AER01 , AXIF2,  AXIF3,  AXIF4,  BAR,  C0NE,  C0NR0D,  HEXA1 , HEXA2,  FLUID2,  FLUID3,  FLUID4, 
IHEX1,  IHEX2,  IHEX3,  PL0TEL,  QDMEM,  QDMEM1 , QDMEM2 , QDPLT,  QUAD1,  QUAD2,  R0D, 

SHEAR,  SL0T3,  SL0T4,  TETRA,  T0RDRG,  TRAPAX,  TRAPRG,  TRBSC,  TRIA1 , TRIA2, 

TRIAAX,  TRIARG,  TRMEM,  TRPLT,  TUBE,  TWIST,  VISC,  WEDGE 

ALL  may  be  used  to  select  all  permissible  element  types. 

INCLUDE  may  be  used  at  any  time  for  element  information.  When  used  with  grid  points,  INCLUDE 

can  be  used  only  to  restore  previously  EXCLUDEd  grid  points.  It  cannot  be  used  to  Include  grid 

points  in  the  original  set  of  grid  points. 

EXCLUDE  can  be  used  to  delete  elements  or  element  types.  All  grid  points  that  are  associated 
with  deleted  elements  are  also  deleted.  EXCLUDE  can  be  used  to  delete  deformation  vectors  from 
grid  points  enumerated  after  an  EXCLUDE  command. 

EXCEPT  is  a modifier  to  an  INCLUOE  or  an  EXCLUDE  statement. 

THRU  is  used  to  Indicate  all  of  the  integers  In  a sequence  of  Identification  numbers,  starting 
with  the  Integer  preceding  THRU  and  ending  with  the  integer  following  THRU.  The  Integers  In  the 
range  of  the  THRU  statement  need  not  be  consecutive,  e.g.,  the  sequence  2,  4,  7,  9 may  be  specified 


1 
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as  2 1HRU  9. 

Each  SET  must  be  a logical  card.  Redefinition  of  sets  previously  defined  Is  not  permitted; 
however,  there  is  no  restriction  on  the  number  of  sets.  The  sets  of  Identification  numbers  can 
be  assembled  by  use  of  the  word  ALL,  or  by  Individually  listing  the  Integers  In  any  order  such  as 
1065,  32,  46,  47,  7020,  or  by  listing  sequences  using  THRU,  EXCLUDE,  and  EXCEHi  such  as  100  THRU 
1000  EXCEPT  182  EXCLUDE  877  THRU  911.  Examples  of  SET  cards: 

\ 

Examples  of  SET  cards: 

1.  SET  1 INCLUDE  1,  5.  10  THRU  15  EXCEPT  12 

(Set  will  consist  of  elements  1,  5,  10,  11.  13,  14  and  15)  j 

2.  SET  25  » ROD,  C0NR0D,  EXCEPT  21  I 

(Set  will  consist  of  all  R0D  and  C0NR0D  elements  except  element  21)  j 

j 

3.  SET  10  SHEAR  EXCLUDE  GRID  P0INTS  20,  30  THRU  60,  EXCEPT  35,  | 

36  INCLUDE  ELEMENTS  70  THRU  80. 

(This  set  will  Include  all  shear  elements  plus  elements  70  thru  80,  and  the  associated 
grid  point  set  will  contain  all  grid  points  connected  by  these  elements.  Grid  points  20, 

30  thru  34  and  37  thru  60  will  appear  on  all  plots  with  their  symbols  and  labels,  however 
no  deformation  vectors  will  appear  at  these  grid  points  when  VECT0R  is  commanded. 

4.  SET  (15)  = (15  THRU  100)  EXCEPT  (21  THRU  25) 

(This  set  will  include  all  elements  from  15  to  20  and  from  26  to  100). 

5.  SET  2 - ALL  EXCEPT  BAR 

(This  set  will  include  all  elements  except  bars). 

NOTE:  The  equal  signs,  commas , and  parentheses  above  are  delimiters  and  are  not  required, 

because  blanks  also  serve  as  delimiters, 

4.2 .2.2  Cards  Defining  Parameters 

These  cards  specify  how  the  structure  will  be  plotted,  i.e.,  type  of  projection,  view  angles, 
scales,  etc.  All  the  multiple  choice  parameters  are  defaulted  to  a preselected  choice  If  not 
specified.  Each  parameter  requiring  a numerical  value  that  is  not  specified  by  the  user  can  either 
be  established  internally  in  the  program  by  means  of  the  FIND  card  or  can  assume  default  values. 

The  FIND  card  is  used  to  request  that  the  program  select  a SCALE,  0RIGIN,  and/or  VANTAGE  P0INT  to 
allow  the  construction  of  a plot  in  a user-specified  region  of  the  paper  or  film.  The  FIND  card 
is  described  at  the  end  of  this  Section,  following  the  discussion  of  the  associated  parameters. 

lht>  parameter  cards  are  listed  here  in  a logical  sequence;  however,  they  need  not  be  so 
specified.  Any  order  may  be  used,  but  if  a parameter  is  specified  more  than  once,  the  value  or 
choice  stated  last  will  be  used.  Each  parameter  may  be  either  ar,  individual  card,  or  any  number 
of  them  mav  be  combined  on  one  logical  card. 

All  the  parameters  used  in  the  generation  of  the  various  plots  will  be  printed  out  as  part  of 
the  output,  whether  they  are  directly  specified,  defaulted  or  established  using  the  FIND  card. 
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Initialization  of  parameters  to  default  values  occurs  only  once.  Subsequently,  these  values 
remain  until  altered  by  a direct  Input.  The  only  exceptions  are  the  view  angles,  scale  factors, 
vantage  point  parameters,  and  the  origins.  Whenever  the  plotter  or  the  method  of  projection 
Is  changed,  the  view  angles  are  reset  to  the  default  values,  unless  they  are  respecified  by  the 
user.  In  addition,  the  scale  factors,  vantage  point  parameters,  and  the  origin  must  be  redefined 
by  the  user. 


The  plotter  names  and  M0DEL  names  are  listed  In  Section  4.1.  The  tape  density  Information  Is 
used  only  In  print-out  and  does  not  control  the  density  of  the  generated  plot  tape.  To  actually 
specify  the  tape  density,  the  user  must  use  the  customary  means  of  communication  established  at  a 
given  Installation  between  the  user  and  the  computer  operators.  This  card  Is  required  for  plotters 
other  than  the  SC  4020. 

{ 

The  default  option  is  orthographic  projection.  See  Section  13  of  the  Theoretical  Manual  for 
a discussion  of  the  various  projections.  This  card  Is  optional. 


t 

i 


1 

i 

I 


r,  s,  t a X or  MX,  Y or  MY,  Z or  MZ  (where  "M"  implies  the  negative  axis) 
y,  e,  a = three  angles  of  rotation  In  degrees  (real  numbers) 

These  two  parameter  cards  define  the  orientation  of  the  object  In  relation  to  the  observer, 
that  Is,  the  angles  of  view.  Both  of  these  cards  are  optional.  Defining  the  observer's  coordinate 
system  as  R,  S,  T and  the  basic  coordinate  system  of  the  object  as  X,  Y,  Z,  the  angular  relation- 
ship between  the  two  systems  Is  defined  by  the  three  angles  y,  0 and  a as  follows: 
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CD 


Direction  of  View 

(Always  In  negative  R-dlrectlon. 
The  projection  plane  Is  always  in, 
or  parallel  to,  the  S-T  plane) 


Using  the  above  convention,  y and  e represent  the  angles  of  turn  and  tilt.  The  default  values 


> = 34.27" 

£ = 23.17"  for  orthographic  and  stereoscopic  projections 

0.0°  for  perspective  projection 

a = 0.0°  . 

The  order  in  which  y,  3,  and  a are  specified  is  critically  important  as  illustrated  in  Figure  1, 
at  the  end  of  this  section.  Also,  see  section  13.1.1  of  the  Theoretical  Manual. 

The  AXES  card  can  be  used  to  preposition  the  object  in  90°  increments  in  such  a manner  that 
only  rotations  less  than  90°  are  required  by  the  VIEW  card  to  obtain  the  desired  orientation. 

This  is  accomplished  by  entering  X,  Y.  Z,  MX,  MY  or  MZ  in  the  fields  corresponding  to  R.  S,  T 
axes,  where  MX,  MY  and  MZ  represent  the  negative  X,  Y and  Z axis  directions  respectively.  The 
default  values  are  X,  Y,  Z. 

An  undeformed  or  deformed  plot  of  the  symmetric  portion  of  an  object  can  be  obtained  by 
reversing  the  sign  of  the  axis  that  is  normal  to  the  plane  of  symmetry.  In  the  case  of  multiple 
planes  of  symmetry,  the  signs  of  all  associated  planes  should  be  reversed.  The  ANTISYMMETRIC 
option  should  be  specified  when  a symmetric  structure  is  loaded  in  an  unsymmetric  manner.  This 
will  cause  the  deformations  to  be  plotted  an  Asymmetrical  ly  with  respect  to  the  specified  plane  or 
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planes.  Since  the  AXES  card  applies  to  all  parts  (SETS)  of  a single  frame,  symmetric  and  anti- 
symmetric combinations  cannot  be  made  with  this  card  (see  the  symmetry  option  on  the  PL(8T  execa 
tlon  card  In  Section  4. 2. 2. 3'. 


MAXIMUM  DEFgRMATIgN  d | 

This  card  must  always  be  included  if  a deformed  structure  is  to  be  plotted.  The  value  of  d 
represents  the  length  to  which  the  maximum  displacement  component  is  scaled  in  each  subcase.  The 
maximum  deformation  of  the  structure  must  be  specified  in  units  of  the  structure  (not  Inches  of 
paper).  This  data  is  necessary  since  the  actual  deformations  are  usually  too  small  to  be  distin- 
guishable from  the  undeformed  structure  If  they  were  plotted  to  true  scale.  If  FIND  card  param- 
eters are  to  be  based  on  the  deformed  structure,  the  FIND  card  must  bo  preceded  by  the  MAXIMUM 
DEFORMATION  card.  If  no  value  is  defined,  5%  of  the  maximum  deformation  of  the  structure  will  be 
used. 


SCALE  at,  b] 

a - real  number  representing  scale  to  which  the  model  is  drawn 
b = ratio  of  model  size/real  object  size  (stereoscopic  projection  only) 

For  orthographic  or  perspective  projections,  the  scale  “a"  is  the  ratio  of  the  plotted  object 
in  Inches  to  the  real  object  in  the  units  of  the  structural  model,  i.e.,  one  inch  of  paper  equals 
one  unit  of  structure.  For  stereoscopic  projection,  the  stereoscopic  effect  Is  enhanced  by  first 
reducing  the  real  object  to  a smaller  model  (scale  “b"),  and  then  applying  scale  "a".  The  ratio 
of  plotted/real  object  is  then  the  product  a x b.  A scale  must  be  defined  in  order  to  make  a plot 
however,  the  SCALE  card  is  not  recommended  for  general  use.  See  the  FIND  card  described  at  the 
end  of  this  Section  in  order  to  have  the  scale  determined  automatically. 
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ORIGIN  1.  u,  v,  u1 

i = origin  Identification  number  (any  positive  integer) 

u » horizontal  displacement  of  paper  origin  from  RST  origin  (for  stereoscopic 
projections,  the  horizontal  displacement  of  the  paper  origin  for  the  left  eye) 

v = vertical  displacement  of  paper  origin  from  RST  origin 

u'=  horizontal  displacement  of  the  paper  origin  for  the  right  eye  for  stereoscopic  projec- 
tions. 


In  the  transformation  performed  for  any  of  the  three  projections,  the  origins  of  both  the 
object  (XYZ  system)  and  of  the  observer  (RST  system)  are  assumed  to  be  coincident. 

This  card  refers  to  the  paper  origin.  It  represents  the  displacement  of  the  paper  origin 
(lower  left  hand  corner)  from  the  RST  origin.  The  units  are  inches  and  are  not  subject  to  the 
scaling  of  the  plotted  object.  The  ORIGIN  card  is  not  recommended  for  general  use.  See  the  FIND 
card  described  at  the  end  of  this  Section  in  order  to  have  the  origin  located  so  as  to  place  the 

plotted  object  in  the  center  of  the  image  area. 

Ten  (10)  origins  are  permitted  to  be  active  at  one  time.  However,  any  one  can  be  redefined 

at  any  time.  An  eleventh  origin  is  also  provided  if  more  than  10  origins  are  erroneously  defined 
(i.e.,  only  the  last  of  these  surplus  origins  will  be  retained).  CAUTION:  when  a new  projection 
or  plotter  is  called  for,  all  previously  defined  origins  are  deleted. 


VANTAGE  P0INT  rfl.  sfl.  tfl  [,  sQr] 

■ ■ — - — ■ ..  — ... 

(perspective  and  stereoscopic  projections  only) 

r = R-coordinate  of  the  observer 
o 

s = S-coordinate  of  the  observer  in  perspective  projection  or 
0 S-coordinate  of  the  left  eye  of  the  observer  in  the  stereoscopic  projection 

t = T-coordinate  of  the  observer 

s = S-coordinate  of  the  right  eye  of  the  observer  in  the  stereoscopic  (not  needed  in 
perspective)  projection 

This  card  defines  the  location  of  the  observer  with  respect  to  the  structural  model.  A 
vantage  point  is  required  for  either  perspective  or  stereoscopic  projection.  The  VANTAGE  P0INT 
card  is  not  reconmended  for  general  use.  See  the  FIND  card  described  at  the  end  of  this  Section. 
A theoretical  description  of  vantage  point  is  contained  in  Section  13  of  the  Theoretical  Manual. 
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PROJECTION  PLANE  SEPARATION  dQ 
(perspective  and  stereoscopic  projections  only) 

This  card  specifies  the  R-dlrectlon  separation  of  the  observer  and  the  projection  plane. 

The  PROJECTION  PLANE  SEPARATION  card  Is  not  recommended  for  general  use.  See  the  FIND  card 
described  at  the  end  of  this  Section.  The  card  may  be  omitted  If  VANTAGE  POINT  Is  Included  on 
the  FINO  card.  A theoretical  description  of  projection  plane  separation  Is  contained  In  Section  13 
of  the  Theoretical  Manual. 


OCULAR  SEPARATION 
(stereoscopic  projection  only) 

Ocular  separation  - S-coordlnate  separation  of  the  two  vantage  points  In  the  stereoscopic 
projection  is  defaulted  to  2.756  inches  which  Is  the  separation  used  In  the  standard  stereoscopic 
cameras  and  viewers  (70mm).  It  is  recommended  that  the  default  value  be  used. 


( FILM  ) 
CAMERA  ] PAPER 

, BLANK  FRAMES  | ? U 

( B0TH  \ 

L > LI  J 

(microfilm  plotters  only) 


This  card  offers  three  options  of  different  cameras  or  combinations: 

FILM  - 35mm  or  16mm  film  (positive  or  negative  images) 

PAPER  - positive  prints 

B0TH  - positive  prints  and  35mn  or  16mm  film 

The  request  for  a 35mm  or  16mm  camera  and  positive  or  negative  Images  must  be  communlcal -d 
to  the  plotter  operator  through  normal  means  of  communications  at  the  installation.  Insertion  of 
blank  frames  between  plots  is  optional  and  is  applicable  only  to  plots  generated  on  film,  i.o  . 
the  option  FILM  or  B0TH  must  be  selected  if  blank  frames  are  desired.  The  plotter  must  be  operated 
in  the  manual  mode  in  order  to  have  blank  frames  Inserted  between  positive  prints.  If  blank  frames 
are  desired  only  on  film,  and  not  on  paper,  the  plotter  must  be  operated  in  the  automatic  mode.  The 
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default  values  are  PAPER  and  n - 1.  This  card  Is  co*»1etely  optional. 


PAPER  SIZE  {^}  {i,}  {^}  (.TO*  ] 

(table  plotters  only) 

a ■ horizontal  size  of  paper  In  Inches 
b • vertical  size  of  paper  In  Inches 
value  ■ any  BCO  value  desired  by  user  for  Identification  purposes. 

The  default  parameters  are  8.5  x 11.0,  type  VELLUM.  This  card  is  completely  optional. 


(table  plotters  only) 


1 * pen  designation  number 
j * pen  size  number  (0  thru  3) 
name  ■ color  desired 

The  default  parameters  are  PEN  1,  SIZE  1,  C0L0R  BLACK. 

This  card  generates  a message  on  the  printed  output  which  may  be  used  for  the  purpose  of 

Informing  the  plotter  operator  as  to  what  size  and  which  color  per  point  to  mount  In  the  various 

pen  holders.  The  actual  number  of  pens  available  will  depend  on  the  plotter  hardware  configuration 
at  each  Installation.  This  card  does  not  control  the  pen  used  In  generating  the  plot  (see  the  PEN 
option  on  the  PLOT  execution  card  In  Section  4.2. 2. 3).  The  PEN  card  is  optional,  and  Is  not 
appropriate  for  microfilm  plotters. 

The  pen  designations  vary  on  various  plotters;  therefore,  the  designation  numbers  used  here 

at-3  only  the  pointers  to  true  Identification  of  the  pens.  The  following  table  summarizes  these 

pen  designations  and  the  actual  pen  numbers  on  the  plotters  used. 
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NASTRAN  Pan 
Designation 

PLOTTER  Pen 
Number 

1 

1 

2 

2 

3 

3 

4 

4 

S 

1 

6 

2 

7 

3 

8 

4 

FIND  [SCALE  f], [ORIGIN  1]. [VANTAGE  P*INT],[SET  J], [REGION  le.be.re.te] 


f ■ ratio  by  which  the  scale  Is  multiplied  after  It  Is  calculated. 

1 * origin  Identification  number  (any  positive  Integer), 
j ■ set  Identification  number  (any  positive  Integer). 

le  ■ fractional  distance  of  left  edge  of  plot  region  from  the  lower  left  corner  of  the 
Image  area  (default  value  * 0). 

be  * fractional  distance  of  bottom  edge  of  plot  region  from  the  lower  left  comer  of  the 
Image  area  (default  value  « fl). 

re  « fractional  distance  of  right  edge  of  plot  region  from  the  lower  left  corner  of  the 
Image  area  (default  value  ■ 1.). 

te  - fractional  distance  of  to£  edge  of  plot  region  from  the  lower  left  corner  of  the 
image  area  (default  value  - 1.). 


The  FIND  card  requests  the  structure  plotter  to  compute  any  of  the  parameters  SCALE,  ORIGIN  1 
and/or  VANTAGE  POINT  Indicated  by  the  user  based  on  (a)  the  plotter  requested  on  the  PLOTTER  card, 
(b)  the  projection  requested  on  the  PROJECTION  card,  (c)  SET  J and  REGION  le,  be,  re,  te  requested, 
on  the  FIND  card,  (d)  the  orientation  requested  on  the  VIEW  and/or  AXES  card(s),  (e)  the  deformation 
scaling  requested  on  the  MAXIMUM  DEFORMAT’ON  card,  and  (f)  the  paper  size  for  table  plotters  as 
requested  on  the  PAPER  SIZE  card.  All  dependencies  on  which  a FIND  card  1$  based  must  precede  the 
FIND  card. 


Any  one,  two,  or  all  three  parameters  may  be  computed  by  the  program  by  using  this  card,  pro- 
vided that  the  parameters  not  requested  have  already  been  defined.  If  no  set  Is  specified  on 
this  card,  the  first  set  defined  Is  used  by  default.  If  no  options  are  specified  on  the  FIND  card, 
a SCALE  and  VANTAGE  POINT  are  selected  and  ORIGIN  1 Is  located,  using  the  first  defined  SET,  so 
that  the  plotted  object  Is  located  within  the  Image  area.  The  plot  region  Is  defined  as  some 
fraction  of  the  Image  area  (Image  area  ■ 0,  0,  1.,  1.  and  first  quadrant  ■ .5,  .5,  1.,  1.).  The 
Image  area  Is  located  Inside  the  margins  on  the  paper.  Each  FIND  card  must  be  one  (1)  logical 
card.  The  FIND  card  Is  recommended  for  general  use. 
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Tht  title  may  be  up  to  64  characters.  This  card  defines  the  plot  title  for  a series  of  plots. 
A plot  title  card  remains  In  effect  until  a new  plot  title  Is  defined.  To  eliminate  a title,  a 
new  plot  title  card  which  contains  only  blanks  must  be  defined. 

The  title  card  must  preceed  the  PL0T  card  to  which  It  pertains.  If  a P10T  card  generates 
several  plot  frames,  the  preceedlng  title  card  will  apply  to  all  the  frames. 

The  contour  plot  definition  card  Is  used  to  specify  the  type  of  contour  plot  and  the  contour 
values  to  be  plotted.  The  card  Is  optional  since  all  parameters  may  be  defaulted. 


Nine  types  of  stress  coutour  plots  are  available: 


IMA J P R I N 
MINPRlk 
MAXSHEAR 
XNjDRMAl  ) 
YN0RMAL 
ZN0RMAL  ) 
XYSHEAR 
XZSHEAR  } 
YZSHEAR  | 


- Major  and  Minor  Principal  Stress 

- Maximum  Shear  Stress 

- X,  Y,  and  Z Components  of  the  Normal  Stress 


- XY,  XZ,  and  YZ  Components  of  the  Shear  Stress 


Four  types  of  displacement  contour  plots  are  available: 


I vniSPLAC  ! the  x*  Y*  and  Z components  of  the 
displacement  “ ^oisPLAcj  " d1sP1acement  v«ctor 

(MAGNITUD  - the  magnitude  of  the  displacement  vector 


Default  for  this  parameter  Is  MAJPRIN,  Major  Principal  Stress. 

If  stress  contour  Is  requested,  contour  lines  will  be  plotted  on  the  following  elements  appro- 
priate to  the  type  of  stress  contour  plot  requested:  SHEAR,  TRIA1,  TRIA2,  QUAD1 , QUAD2,  TRMEM,  and 
QDMEM. 
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If  displacement  contour  Is  requested,  contour  lines  will  be  plotted  on  all  twc  dimensional 
elements  plotted  by  the  structure  plotter.  The  type  of  deformation  must  specified  for  dis- 
placement contours  since  there  Is  no  default. 

The  contour  lines  are  labeled  with  Integers  Indicating  the  contour  value.  The  Integers  are 
listed  with  their  associated  contour  values  under  MESSAGES  FR0M  THE  PL0T  MODULE  In  the  printed 
output. 

The  contour  values  to  be  plotted  may  be  specified  by  supplying  the  parameter  EVEN  and  the 
number,  n,  of  contour  values,  or  by  supplying  LIST  with  a list  of  real  number  contour  values.  If 
EVEN  is  specified,  the  contour  plotter  will  calculate  n contour  values  at  (..-1)  equal  intervals 
over  the  range  of  values  specified  by  the  user.  The  first  contour  value  will  be  the  minimum  and 
the  n-th  contour  value  the  maximum  of  the  values  for  the  current  set  of  elements.  The  maximum 
number  of  contour  values,  n,  is  50.  Default  for  this  parameter  is  "EVEN  10",  i.e.,  contour  values 
at  10  equal  Intervals. 

Since  stress  may  be  calculated  at  two  fibre  distances,  the  fibre  distance  may  be  specified  by 
designating  Z1  (Fibre  Distance  1)  or  Z2  (Fibre  Distance  2).  In  addition,  MAX,  the  maximum  of  Z1 
and  Z2,  or  MID,  the  average  of  Z1  and  12,  may  be  selected.  The  average  of  Z1  and  12  (MID)  is 
applicable  only  to  the  TRIA2  and  QUAD2  elements.  The  Fibre  Distance  Z1  must  be  used  for  TRMEM, 
QDMEM,  and  SHEAR  elements.  The  default  is  Zl. 

The  Normal  Stresses  are  directional  and  are  calculated  in  the  elements'  local  coordinate 
system.  If  C0MM0N  direction  is  specified,  the  contour  plotter  will  transform  the  Normal  Stresses 
and  the  Shear  Stresses  to  a common  (the  basic)  coordinate  system.  If  L0CAL  direction  is  specified, 
the  contour  plotter  will  leave  these  stresses  In  the  global  coordinate  system.  Note  that  the 
Normal  Z Stress,  and  the  Shear-XZ  and  Shear-YZ  are  assumed  to  be  zero  in  the  element's  local  coordi 
nate  system.  Default  for  this  parameter  is  the  CflfWJN  direction. 

The  following  table  summarizes  the  recognizable  options  associated  with  stress  contour 

requests. 


4. 2-1  lb  (12/31/77) 


STRUCTURE  PLOTTING 


Element 

Nam 

Stress 

Option 

Stress 

Location 

Coordinate 

System 

TRIA1 

MAJPRIN 

11,  Z2,  or  MAX 

LOCAL 

QUAD1 

MINPRIN 

LOCAL 

TRPLT  OP 

MAXSHEAR 

LOCAL 

QOPLT 

XN0RMAL 

COMMON  or  LOCAL 

YN0RMAL 

COMMON  or  LOCAL 

ZNRRMAt 

XYSHEAR 

COMMON  or  LOCAL 

XZSHEAR 

COMMON 

YZSHEAR 

•MAdU 

MAJPRIN 

MID 

LOCAL 

TRIA2 

MINPRIN 

LOCAL 

QUAD2  or 

MAXSHEAR 

LOCAL 

TRBSC 

XN0RML 

COMMON  or  LOCAL 

YN0RMAL 

COMMON  or  LOCAL 

ZN0RMAL 

tpRN'|A1 

XYSHEAR 

COMfN  or  LOCAL 

XZSHEAR 

YZSHEAR 

COMMON 

TRMEM 

MAJPRIN 

Z1 

LOCAL 

QDMEM 

MINPRIN 

LOCAL 

Q0MEM1  or 

MAXSHEAR 

LOCAL 

QDMEM2 

XN0RMAL 

COMMON  or  LOCAL 

YN0RMAL 

COMMON  or  LOCAL 

Z NORMAL 

NUAMU 

XYSHEAR 

COMMON  or  LOCAL 

XZSHEAR 

COMMON 

YZSHEAR 

COMMON 

SHEAR 

MAXSHEAR 

Z1 

LOCAL 

PLOTTING 


*.2.2.3  PLOT  Execution  Card 


PLOT 


/STATIC  V 
\ MODAL 
< CMODAL 
I FREQUENCY 

Atransient  J 


VUfblM  |ll' 

ACCELERATION  UL 
[MAXIIWM  OE FORMATION  d) 


DEFORMATION  Hr  tr  n f(  *$!*§  f!'  f?  fl  fl  PHASE  LAG  oil 

VELOCITY  [CONTOUR] JIT,  12  THRU  13,  etc .1  RANGE  A . X2  H WQSRTTtfCE  (' 
acceleration)!1  JL  JLITIME  tl,  tzu  L J 


H SYMMETRY  1 

in*.  |p  If 

[(ANTISYMMETRY  P 

J [l DENSITY  (p  Jl 

SYMBOLS 


m[,  n]j 


LABEL 


GRID  POINTS 
ELEMENT' 


ElOCNTT 
BOTH 
.EPIO 


SHAPE 
7TCTJR  v 
SHAPE,  VECTOR  v 
.OUTLINE 


[SET  J2][0RIGIN  k2]  ....  etc. 


Thl*  logical  card  will  cause  one  picture  to  be  generated  For  each  subcase,  mode  or  time  step 
requested,  using  the  current  parameter  values.  IF  only  thr  woH  PLOT  appears  on  the  card,  a 
picture  oF  the  undeFormed  structure  will  be  prepared  using  the  first  dtFIned  set  and  the  first 
defined  origin.  The  available  plot  options  and  their  meanings  are: 


1.  STATIC 

modal 

CM0DAL 

FREQUENCY 

TRANSIENT 


- plot  static  deformations  In  Rigid  Formats  1,  2,  4,  5,  6 and  14;  Heat 
Rigid  Formats  1 and  3;  Aero  Rigid  Format  11. 

- Plot  mode  shapes  In  Rigid  Formats  3,  5,  13  and  15. 

- Plot  mode  shapes  In  Aero  Rigid  Format  10. 

- Plot  Frequency  deformations  In  Rigid  Format  11  and  Aero  Rigid  Format  11. 

- Plot  transient  deformations  In  Tlgid  Formats  9 and  12;  Heat  Rigid 
Format  9;  Aero  Rigid  Format  11. 


2. 


DFF0RMATI0N 

VELOCITY 

ACCELERATION 


- Nonzero  Integers  Following  refer  to  subcases  that  are  to  be  plotted. 
Default  Is  all  subcases.  See  SHAPE  and  VECTOR  For  use  of  "0"  coemand 

- Nonzero  Integers  Following  refer  to  subcases  that  are  to  be  plotted. 
Default  Is  all  subcases. 

- Nonzero  Integers  following  refer  to  subcases  that  are  to  be  plotted. 
Default  Is  all  subcases. 


3 CONTOUR  - Refers  to  stress  or  displacement  contour  lines  and  values.  If  deformed 

plots  are  requested,  then  the  contours  will  be  drawn  on  the  deformed 
shape.  If  an  underlay  Is  requested  (via  "0H  In  the  subcase  string),  the 
contours  will  be  drawn  on  the  undeformed  shape. 


4.  1).  12. 

5.  RANGE 
TIME 


. Nonzero  Integers  following  refer  to  subcases  that  are  to  be  plotted. 
Default  is  all  subcases.  See  SHAPE  and  VECTOR  for  use  of  "0M  (underlay) 
command. 

- Refers  to  range  of  eigenvalues  (Rigid  Format  5)  or  frequencies  (Rigid 
Formats  3.  10.  11,  13.  and  15).  using  requested  subcases,  for  which  plots 
will  be  prepared. 

- Refers  to  tla*  Interval,  using  requested  subcases  a*id  output  time  steps, 
for  which  plots  will  be  prepared  (Rigid  Formats  9 and  12). 
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6.  PHASE  LAG 

MAGNITUDE 

7.  MAXIMUM 
DEF0RMATI0N 

8.  SET 

9.  0RIGIN 

10.  SYMMETRY  w 


- Plotted  value  is 


Real  number,  $,  In  degrees  (default  is  0.0).  The  plotted  value  Is 
uR  cos  <(>  - Uj  sin  $>,  where  uR  and  Uj  are  the  real  and  Imaginary  parts 
of  the  response  quantity  (Rigid  Formats  10  and  11). 

V~  T 

UR  + UI  • 

Real  number  following  is  used  as  the  maximum  displacement  component  in 
scaling  the  displacements  for  all  subcases.  Each  subcase  is  separately 
scaled  according  to  Its  own  maximum  if  this  item  is  absent. 

Integer  following  identifies  a set  which  defines  the  portion  of  the 
structure  to  be  plotted.  Default  is  first  set  defined. 

Integer  following  identifies  the  origin  to  be  used  for  the  plot.  Default 
is  first  origin  defined. 

Prepare  an  undeformed  or  deformed  plot  of  the  symmetric  portion  of  the 
object  which  is  defined  by  SET  j.  This  symmetric  portion  will  be 
located  in  the  space  adjacent  to  the  region  originally  defined  by 
0RIGIN  k,  and  will  appear  as  a reflection  about  the  plane  whose  normal 
is  oriented  parallel  to  the  coordinate  direction  w. 


ANTISYWIETRY  w-  Prepare  a deformed  plot  of  the  symmetric  portion  of  the  antisymmetric- 
ally loaded  object  which  is  defined  by  SET  j.  This  symmetric  portion 
will  be  located  in  the  space  adjacent  to  the  region  originally  defined 
by  0RIGIN  k,  and  will  appear  as  a reflection  of  the  antisymmetrically 
deformed  structure  about  the  plane  whose  normal  is  oriented  parallel  to 
the  coordinate  direction  w. 


The  symbol  w may  specify  the  basic  coordinates  X,  Y,  or  Z or  any  confcination  thereof. 
This  option  allows  the  plotting  of  symmetric  and/or  antisymmetric  combinations,  provided 
that  an  origin  is  selected  for  the  portion  of  the  structure  defined  by  the  bulk  data 
that  allows  sufficient  room  for  the  complete  plot.  This  does  not  permit  the  combination 
of  symmetric  and. anti  symmetric  subcases,  as  each  plot  must  represent  a single  subcase. 

In  the  case  of  a double  reflection,  the  figure  will  appear  as  one  reflected  about  the 
plane  whose  normal  is  parallel  to  the  first  of  the  coordinates  w,  followed  by  a reflec- 
tion about  the  plane  whose  normal  is  oriented  parallel  to  the  second  of  the  coordinates 
w.  This  capability  is  primarily  used  in  the  plotting  of  structures  that  are  loaded  in  a 
symmetric  or  an  antisymmetric  manner.  The  plane  of  symmetry  must  be  one  of  the  basic 
coordinate  planes. 

11.  PEN  - Integer  following  controls  the  internal  NASTRAN  pen  number  (see  table 

in  Section  4.2.2.Z)  that  is  used  to  generate  the  plot  on  table  plotters. 

DENSITY  - Integer  following  specifier  line  density  for  film  plotters.  A line 

density  of  d is  d times  heavier  than  a line  density  of  1. 

12.  SYMB0LS  m[,n]  - All  the  9r1d  points  associated  with  the  specified  set  will  have 

symbol  m overprinted  with  symbol  n printed  at  its  location.  If  n is 
not  specified,  only  symbol  m will  be  printed.  Grid  points  excluded 
from  the  set  will  not  have  a symbol . Grid  points  in  an  undeformed 
underlay  will  be  identified  with  symbol  2. 
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Following  Is  a table  of  symbols  available  on  each  plotter  (X  Indicates  symbol  Is  avail' 
able).  Symbols  that  are  not  available  on  a given  plotter  are  defaulted  to  a similar 
symbol  whose  number  is  Indicated  In  parentheses. 


SYMBOL  N0. 

SYMBOL 

AVAILABILITY 

m or  n 

SC4020 

All  Others 

no  symbol 

X 

1 ; M ; 

X 

X 

* 

X 

HHEoHhH 

+ 

X 

I*'  ' 

- 

X 

• 

X 

o 

X 

□ 

X 

8 

0 

(7) 

9 

A 

(7) 

13.  LABEL  GRID  POINTS  - All  the  grid  points  associated  with  the  specified  set  have  their 

Identification  number  printed  to  the  right  of  the  undeflected  or 
deflected  location  (undeflected  location  In  the  case  of  super- 
imposed plots). 

LABEL  ELEMENTS  - All  the  elements  Included  In  the  specified  set  are  identified  by 
the  element  identification  number  and  type  at  the  center  of  each 
element  (undeflected  location  in  the  case  of  superimposed  plots). 

LABEL  BOTH  - Label  both  the  grid  points  and  elements. 

Labels  for  element  types  are  given  in  the  following  table: 


Element  Type 

Plot  Label 

Element  Type 

Plot  Label 

AER01 

AE 

QUAD2 

Q2 

AXIF2 

A2 

ROD 

RD 

AXIF3 

A3 

SHEAR 

SH 

AXIF4 

A4 

SL0T3 

S3 

BAR 

BR 

SL0T4 

S4 

CONE 

CN 

TETRA 

TE 

CONRAD 

CR 

T0RDRG 

TR 

DUMi 

Di  ( 1 = 1 -9) 

TRAPAX 

T4 

HBDY 

HB 

TRAPRG 

TA 

HEXA1 

HI 

TRBSC 

TB 

HEXA2 

H2 

TR1AAX 

T3 

FLUIDS 

FZ 

TRIA1 

T1 

FLUID3 

F3 

TRIA2 

T2 

FLUID4 

F4 

TRIM6 

T6 

IHEX1 

XL 

TR1RG 

TI 

I HEX? 

XQ 

TRMEM 

TM 

IHEX3 

XC 

TRPLT 

TP 

PL0TEL 

PL 

TRPLT1 

P6 

QDMEM 

QM 

TRSHL 

SL 

QDMEM1 

Ml 

TUBE 

ru 

QDMEM2 

M2 

TWIST 

TW 

QDPLT 

QP 

vise 

VS 

QUAD1 

Q1 

WEDGE 

WG 
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LABll  LP1D  - All  the  elements  included  in  the  specified  set  are  identified  by  the 

element  property  identification  number  (in  addition  the  element 
identification  number  and  type)  at  the  center  of  euen  element  type 
(undeflected  location  in  the  case  of  superimposed  plots).  Note  that 
LABEL  EPID  causes  element  and  property  labels  to  be  printed,  but 
LABEL  ELEMENT  results  only  in  element  labels. 

14.  SHAPE  - All  the  elements  included  in  the  specified  set  are  shown  by  connecting 

the  associated  grid  points  in  a predetermined  manner. 

Both  deformed  and  undefortned  shapes  may  be  specified.  All  of  the  deformed  shapes  relating 
to  the  subcases  listed  may  be  underlaid  on  each  of  their  plots  by  Including  "0"  with  the 
subcase  string  on  the  PL0T  card.  The  undeformed  plot  will  be  drawn  usinq  PEN  1 or 
DENSITY  1 and  symbol  2 (if  SYMBOLS  is  specified). 

15.  VECT0R  v - A line  will  be  plotted  at  the  grid  points  of  the  set,  representing  in 

length  and  direction  the  deformation  of  the  point. 

Vectors  representing  the  total  deformation  or  its  principal  components  may  be  plotted 
by  insertion  of  the  proper  letter(s)  for  variable  v.  Possible  vector  combinations  are: 


X or  Y or  7 
XY  or  X2  or  Y2 
XYZ 

RXY  or  RX7  or  RYZ 

R 

N 


requesting  individ  lal  components 

requesting  2 specified  components 

requesting  all  .1  components 

requesting  vector  sum  of  2 components 

requesting  total  vector  deformation 

used  with  any  of  the  above  combinations  to  request  no 
underlay  shape  be  drawn. 


All  plots  requesting  the  VECTflR  option  shall  have  an  underlay  generated  of  the  undeformed 
shape  using  the  same  sets,  "PEN  1"  or  "DENSITY  1,"  and  symbol  2 (if  SYMB0LS  is  specified). 
If  "SHAPE"  and  "VECTOR"  are  specified,  the  underlay  will  depend  on  whether  "0"  is  used 
with  DEF0RMATH1N.  It  will  be  the  deformed  shape  when  not  used  and  will  be  both  deformed 

and  undeformed  shapes  when  it  is  used.  The  part  of  the  vector  at  the  grid  point  will  be 

the  tail  when  the  underlay  is  undeformed  and  the  head  when  it  is  deformed.  If  the  "N" 

parameter  is  used,  no  shape  will  be  drawn  but  other  options  such  as  SYMBOLS  will  still 
be  valid. 


16.  0UTLINE  - Connecting  lines  between  grid  points  that  lie  on  the  boundary  of  the 

structural  model  will  be  plotted.  The  outline  will  reflect  the 
deformed  shape  unless  "0"  is  included  in  the  subcase  string.  The 
0UTLINF  option  will  be  ignored  if  the  C0NT01IR  option  is  not  also 
request ed. 


4. 2. 2. 4 Examples  of  PL0T  Cards 


1 . PL0T 

Undeformed  SHAPE  using  first  defined  SET,  first  defined  PR1GIN  and  PEN  1 (or  DENSITY  1'. 

2.  PL0T  SET  .1  0RIC.1N  4 PEN  2 SHAPE  SYMB0LS  3 LABEL 

Undeformed  SHAPE  using  SET  3,  0RIGJN  4,  PEN  2 (or  DENSITY  2)  with  each  grid  point  ot  the 
set  having  a + placed  at  its  location,  and  its  identification  number  printed  adjacent  to 
it. 
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3.  PL0T  M0DAL  DEF0RMATI0N  5 SHAPE 

Modal  deformations  as  defined  In  subcase  5 using  first  defined  SET,  first  defined  0RIGIN, 
and  PEN  1 (or  DENSITY  1).  Subcases  must  have  previously  been  defined  In  the  Case  Control 
Deck  via  the  use  of  M0DES  cards,  otherwise  all  modes  will  be  In  an  assumed  subcase  1. 

4.  PL0T  STATIC  DEF0RMATI0N  0,  3 THRU  5,  8 PEN  4,  SHAPE 

Static  deformations  as  defined  In  subcases  3,  4,  5 and  8,  deformed  SHAPE;  drawn  with 
PEN  4,  using  first  defined  SET  and  0RIGIN,  underlayed  with  undeformed  SHAPE  drawn  with 
PEN  1.  This  command  will  cause  four  plots  to  be  generated. 

5.  P10T  STATIC  DEF0RMATI0N  0 THRU  5, 

SET  2 0RIGIN  3 PEN  3 SHAPE, 

SET  2 0R1GIN  4 PEN  4 VECT0RS  XYZ  SYMB01S  6, 

SET  35  SHAPE 

Deformations  as  defined  In  subcases  1,  2,  3,  4,  and  5,  undeformed  underlay  with  PEN  1, 
consisting  of  SET  2 at  0RIGIN  3,  SET  2 at  0RIGIN  4 (with  an  * placed  at  each  grid  point 
location),  and  SET  35  at  0RIGIN  4.  Deflected  data  as  follows:  SHAPE  using  SET  2 at 
0RIGIN  3 (PEN  3)  and  SET  35  at  0RIGIN  4 (PEN  4);  3 VECT0RS  (X,  Y and  Z)  drawn  at  each 
grid  point  of  SET  2 at  0RIGIN  4 (Pen  4)  (less  any  excluded  grid  points),  wlthOplaced 
at  the  end  of  each  vector. 

6.  PL0T  STATIC  DEF0RMATI0NS  0,  3,  4, 

SET  1 0RIGIN  2 DENSITY  3 SHAPE, 

SET  1 SYMEMTRY  Z SHAPE, 

SET  2 0RIGIN  3 SHAPE, 

SET  2 SYMMETRY  Z SHAPE 

Static  deformations  as  defined  in  subcases  3 and  4,  both  halves  of  a problem  solved  by 
symmetry  using  the  X-Y  principal  plane  as  the  plane  of  symemtry.  SET  1 at  0RIGIN  2 and 
SET  2 at  0RIGIN  3,  with  the  deformed  shape  plotted  using  DENSITY  3 and  the  undeformed 
structure  plotted  using  DENSITY  1.  The  deformations  of  the  "opposite"  half  will  be 
plotted  to  correspond  to  symmetric  loading.  This  command  will  cause  two  plots  to  be 
generated. 

7.  PL0T  TRANSIENT  DEF0RMATI0N  1,  TIME  0.1,  0.2,  MAXIMUM  DEF0RMATI0N  2.0,  SET  1,  0RIGIN  1, 

PEN  2,  SYMB0LS  2,  VECT0R  R 

Transient  deformations  as  defined  in  subcase  1 for  time  = 0.1  to  time  = 0.2,  using  SET  1 
at  0RIGIN  1.  The  undeformed  shape  using  PEN  or  DENSITY  1 with  an  * at  each  grid  point 
location  will  be  drawn  as  an  underlay  for  the  resultant  deformation  vectors  using  PEN  or 
DENSITY  2 with  an  * typed  at  the  end  of  each  vector  drawn.  In  addition  a plotted  value 
of  2.0  will  be  used  for  the  single  maximum  deformation  occuring  on  any  of  the  plots 
produced.  All  other  deformations  on  all  other  plots  will  be  scaled  relative  to  this 
single  maximum  deformation.  This  command  will  cause  a plot  to  be  generated  for  each 
output  time  step  which  lies  between  0.1  and  0.2. 

8.  PL0T  CM0DAL  DEF0RMATI0N  PHASE  LAG  90.  SET  1 VECT0R  R 

The  Imaginary  part  of  the  complex  mode  shape  will  be  plotted  for  SET  1. 
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9.  PL0T  C0NT0UR  2 

PL0T  C0NT0UR  2 0UTLINE 
C0NT0UR  MINPRIN 

PL0T  STATIC  DEF0RMATI0N  C0NT0UR  1 0UTLINE 

The  first  PL0T  card  will  cause  Major  Principal  Stress  contours  to  be  plotted  on  the 
undeformed  shape  of  the  complete  model  and  the  second  PL0T  card  will  cause  the  outline 
of  the  model  to  be  plotted  due  to  the  defaults  associated  with  the  C0NT0UR  card.  Contour 
stress  plots  of  the  Minor  Principal  Stress  will  be  plotted  on  the  outline  of  the  deformed 
shape  by  the  third  PL0T  card. 
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4.2.3  Sunmary  of  Structure  Plot  Request  Facket  Cards 
SET  Definition  - Required 


SET  1 r INCLUDElFELEMENTS]  J,,  iv  j3  THRU  J4,  jg,  etc. 

kr  k2’  k3  V ks- e,c- 

Parameter  Definition  - Optional , except  as  noted 


PLOTTER  |pl0t^r  name,  MODEL  DENSITY  ||e|  BPI 


(ORTHOGRAPHIC) 

PROJECTION 

PERSPECTIVE  > 

(stereoscopic) 

AXES  r,  s,  t [ 

(SYMMETRIC  VII 

(ANTI  SYMMETRIC/.] 

VIEW  Yi  6,T] 

SCALE  a[,  b]j  (Required  if  not  on  FIND  card) 


[ORIGIN  i7~u!  v (Required  if  not  on  FIND  card) 


(Required  if  not  SC-4020) 


VANTAGE  POINT  rQ.  SQ,  tQ[ . sQr] 


PROJECTION  PLANE  SEPARATION  d 


(Required  for  perspective  and  steroscopic  projections 
if  not  on  FIND  card) 

(Required  for  perspective  and  steroscopic  projections 
if  VANTAGE  POINT  not  on  FIND  card) 


OCULAR  SEPARATION  f ~| 


MAXIMUM 


DEFORMATION  d| 


(Required  if  deformed  shapes  are  to  be  drawn) 


PEN  |||  [ . SIZE  |||  ] [ . COLOR  {Slack}  ] 
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(FILE  ) 

CAMERA  PAPER 

IsaTri 


FRAMES 


'paper  size  j8\!  Ij^o!  [."* 


(BCD  value |1 
I VELLUM  IJ 


PTITLE  [Bb{5"sktrl»g] 


FIND  Card  - Optional 


FIND  [SCALE  f],[0IUGIH]1. [VANTAGE  POINT], [SET  j],  [REGION  le,  be,  re,  te] 


PLOT  Execution  Card  - Required 


STATIC 

MODAL 

CMODAL 

FREQUENCY 

TRANSIENT 


'(DEFORMATION  Hr  ir  -i  f(  RANGE  fl , fZ  Hfl 

VELOCITY  CONTOUR  11,  i2  THRU  13,  etc.  RANGE  >1,  X2  ' 

.(acceleration  UL  JL  JLItime  ti , t2  UL* 


[MAXIMUM  DEFORMATION  d], 


[SET  jl][OF,IGIN  kl]  ^Iant^sYMMETRY!  w]  [i  DENSITY ! pj[SYMB®LS  m[»  n]j  LABEL 


GRID  POINTS 


SHAPE 
VECTOR  V 
SHAPE,  VECTOR  v 
.OUTLINE 


[SET  j2][0RIGIN  k2]  ....  etc. 
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4.2.4  Error  Messages 


The  structure  plotter  contains  messages  related  to  plot  request (s)  that  are  not  In  the  same 
format  as  messages  described  In  Section  6.  These  messages  are  warnings  and  notify  the  user  that 
the  erroneous  plot  request  Is  being  Ignored.  Only  the  legitimate  plot  requests  will  be  honored 
(If  there  are  any). 

The  messages  and  their  meanings  are  as  follows: 


1.  N0  PL0TTABLE  STRUCTURAL  ELEMENTS  EXIST  IN  SET  ********. 

This  message  Is  Issued  when  a SET  Is  defined  which  contains  elements  not  permitted  as 
described  In  Section  4. 2. 2.1.  If  a SET  Is  defined  that  has  some  elements  plottable  and 
some  not,  the  message  Is  lot  Issued  and  the  resulting  plot  contains  only  the  plottable 
elements. 

2.  ALL  REFERENCES  T0  SET  ********  WILL  DEFAULT  T0  FIRST  SET  DEFINED. 

This  message  Is  Issued  when  a SET  Is  referenced  on  a PL0T  card  that  either  does  not 
exist  or  has  been  eliminated  previously  due  to  another  error. 

3.  REFERENCE  T0  SET  ********  0N  FIND  CARD  WILL  DEFAULT  T0  FIRST  DEFINED  SET. 

This  message  Is  Issued  when  a SET  Is  referenced  on  a FIND  card  that  either  does  not 
exist  or  has  been  eliminated  previously  due  to  another  error. 

4.  MAXIMUM  DEF0RMATI0N  CARD  NEEDED  - 5 PER  CENT  0F  MAXIMUM  USED. 

This  message  Is  issued  when  the  MAXIMUM  DEF0RMATI0N  card  is  not  positioned  properly  In 
the  plot  request  package  or  has  not  been  defined. 

5.  AN  UNREC0GNIZABLE  0PTI0N  (********)  WAS  DETECTED  ON  A -PL0T-  CARD 

This  message  Is  Issued  when  illegal,  out  of  sequence,  or  mispelled  options  appear  on 
a PL0T  card.  The  plot  will  be  prepared,  if  possible,  from  the  remaining  information. 

6.  A N0N-EXISTENT  0RIGIN  (♦****♦**)  HAS  BEEN  SPECIFIED  0N  A -PL0T-  CARD. 

This  message  is  issued  when  an  0RIGIN  has  not  been  defined  or  has  been  previously 
eliminated  by  another  error. 

7.  A N0N-EXISTENT  SET  (**•****♦)  HAS  BEEN  SPECIFIED  0N  A -PL0T-  CARD. 

This  message  is  issued  when  a SET  has  not  been  defined  or  has  been  previously  eliminated 
by  another  error. 

8.  THE  -****-  PL0T  FILE  HAS  N0T  BEEN  SET  UP...PL0T  CARD  IGN0RED 

This  message  is  issued  when  the  plot  file  has  not  been  assigned  to  tape  or  disk.  No 
plots  possible. 

9.  INSUFFICIENT  C0RE  F0R  SET  (•*******).  C0RE  AVAILABLE  « ********,  NEEDED  * ********. 

This  message  is  issued  when  insufficient  core  Is  available  to  process  the  SET  defined. 
Either  increase  the  core  or  reduce  the  size  of  the  SET  to  subSETs. 
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10.  ***  A PLOT  NOT  ATTEMPTED  DUE  T0  INPUT  0R  FILE  ***. 

This  message  Is  Issued  when  a PLOT  command  contradicts  Case  Control.  For  example, 
requesting  plots  for  a SUBCASE,  EIGENVALUE,  L0AD,  TIME,  or  FREQUENCY  that  does  not 
exist  would  be  contradictory.  No  plots  possible. 

11.  ***  INCOMPLETE  PLOT  DUE  TO  INPUT  OR  FILE  '**. 

This  message  Is  Issued  for  the  same  reasons  as  In  the  preceedlng  massage,  except  some 
plotting  Is  possible  because  not  all  plot  requests  are  contradictory. 

12.  N0  STRESS  CALCULATION  FOUND  F0R  ELEMENT  NUMBER  ********  ELEMENT  IGNORED. 

This  message  Is  Issued  when  a STRESS  contour  plot  Is  requested  but  STICSS  computations 
were  not  requested  In  Case  Control. 

13.  MORE  THAN  50  CONTOURS  SPECIFIED  ***  REJECTED. 

This  message  Is  Issued  for  all  contour  plot  requests  beginning  with  the  fifty-first 
request. 
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4.3  X-Y  0UTPUT 

In  rigid  formats  used  for  transient  response,  freouency  response  (Includlna  random  response), 
and  flutter  analysis,  the  amount  of  output  data  aenerated  Is  voluminous.  In  order  to  aid  the 
user  In  asslmllatlnq  this  vast  amount  of  data,  the  X-Y  output  processlno  modules  XYTRAN  and  XYPL0T 
have  been  provided.  The  primary  purpose  of  these  modules  Is  to  generate  plotted  graphs  of  y(x) 
where  x Is  frequency,  time,  or  velocity  and  y Is  any  response  quantity  selected  by  the  user  for 
observation.  The  user  Is  not  reoulred  to  specify  any  parametric  data  for  the  X-Y  plotter;  how- 
ever, he  may  do  so  If  he  wishes  In  order  to  obtain  desired  scales,  regions  of  observation,  etc. 

In  addition  to  (or  In  place  of)  the  plots,  X-Y  tabular  output  may  be  printed  or  punched,  and 
suimtary  data  (e.g.,  maximum  and  minimum  values  and  locations  of  these  values)  may  be  obtained  for 
any  X-Y  output. 

The  X-Y  output  described  above  Is  obtained  by  the  user  via  the  X-Y  output  request  packet  of 
the  Case  Control  Deck.  This  packet  Includes  all  cards  between  0UTPUT(XYPL0T)  [or  OUTPUT ( XY0UT ) ] 
and  either  BEGIN  BULK  or  0U'Vi.'f(PL|iT).  The  remainder  of  this  section  describes  the  X-Y  output 
request  data  cards  and  the  rules  for  writing  them.  Examples  are  provided  to  Illustrate  the  use 
of  this  feature. 

4.3.1  X-V  Plotter  Terminology 

A single  set  of  plotted  X-Y  pairs  Is  known  as  a "curve".  Curves  are  the  entlti  hat  the 
user  requests  to  be  plotted.  The  surface  (paper,  microfilm  frame,  etc.)  on  which  one  or  more 
curves  is  plotted  is  known  as  a "frame".  Curves  may  be  plotted  on  a v^iole  frame,  an  upper  half 
frame,  or  ; lower  half  frame.  Grid  Mnes,  tic  marks,  axes,  axis  labeling  and  other  graphic  con- 
trol items  may  be  chosen  by  the  user.  The  program  will  select  defaults  for  parameters  not  selected 
by  the  user. 

Only  three  cards  are  required  for  an  X-Y  plot  request.  The  required  cards  are: 

1.  X-Y  output  request  packet  identifier  - 0UTPUT(XYPL0T)  or  0UTPUT(XY0UT). 

2.  Plotter  selection  card. 

3.  At  least  one  command  operation  card. 

The  terms  0UTPUT(XYP10T)  and  0UTPUT(XY0UT)  are  Interchangeable  and  either  form  may  be  used  for  any 
of  the  X-Y  output  requests.  The  plotter  selection  card  is  described  as  item  1 in  Section  4. 3. 2.1. 
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If  the  output  Is  limited  to  printing  and/or  punching  the  plotter  selection  card  Is  not  required. 

The  comnand  operation  card  Is  used  to  request  the  various  forms  of  X-Y  output.  This  card  Is 
described  In  Section  4.3.3. 

If  only  the  required  cards  are  used,  the  graphic  control  Horn*  will  all  assume  default  values. 
Curves  using  all  default  parameters  have  the  following  general  characteristics: 

1.  Tic  marks  are  drawn  on  all  edges  of  the  frame.  Five  spaces  are  provided  on  each  edge  of 
the  frame. 

2.  All  tic  marks  are  labeled  with  their  values. 

3.  Linear  scales  are  used. 

4.  Scales  are  selected  such  that  all  points  fall  within  the  frame. 

5.  The  plotted  points  are  connected  with  straight  lines. 

6.  The  plotted  points  are  not  Identified  with  symbols. 

The  abc  * characteristics  may  be  modified  by  Inserting  any  of  the  parameter  definition  cards, 
described  in  Section  4.3.2,  ahead  of  the  command  operation  card  or  cards.  The  use  of  a parameter 
definition  card  sets  the  value  of  that  parameter  for  all  following  command  operation  cards  unless 
the  CLEAR  card  Is  inserted  (see  Item  16  of  Section  4. 3. 2.1).  If  grid  lines  are  requested,  they 
Mil  be  drawn  at  the  locations  of  all  tic  marks  that  result  from  defaults  or  user  request.  The 
locations  of  tic  marks  (or  grid  lines)  for  logarithmic  scales  cannot  be  selected  by  the  user. 
Default  values  for  logarithmic  spacing  are  selected  by  the  program.  The  default  values  for  the 
number  of  tic  marks  (or  grid  lines)  per  cycle  depend  on  the  number  of  logarithmic  cycles  required 
for  the  r.-;"qe  of  the  plotted  values. 

The-  deM.ution  notation  used  In  Section  4.2. 1.2  also  applies  to  the  X-Y  plotter.  Each  frame, 
or  qroup  of  frames,  resulting  from  a single  XYPI.0T  conmand  will  include  the  information  from  the 
TITLE.  SOFT  fir,  and  LABEL  cards  In  the  Case  Control  Deck,  the  frame  sequence  nurrber,  and  the  date 
as  deact  :bec,  in  Section  4.2. 1.3.  Other  titling  information  relative  to  axes  and  curves  is  dis- 
cujScu  in  ect ion  4. 3.2. 

T;  definition  and  rules  for  the  X-Y  output  request  packet  cards  follow.  The  form  of  most 
statements  used  in  the  X-Y  output  request  packet  differs  from  that  of  similar  cards  used  in  the 
structure  plotter  request  packet.  Ihe  user  is  cautioned  to  prepare  his  input  decks  as  specified 
herein. 
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4.3.2  Pangeter  definition  Cards 
4. 3. 2.1  Cards  Pertaining  to  All  Curvet 


1.  PLfTTER  ■ plotter  name,  model  name 


2. 


Selects  plotter;  required  If  plots  are  requested.  Plotter  choices  are  listed  In 
Section  4.1,  but  there  Is  no  default.  (Note:  one  or  both  of  the  plot  tapes  must  be  set 
up.  See  Section  5 of  the  Programmer's  Manual  for  Instructions.) 


CAMERA  * c (Integer) 


Used  for  microfilm  plotters  only  to  select  camera  as  follows:  c s 1 for  film,  c • 2 for 
paper,  c > 3 for  both;  default  value  Is  3. 


3.  PENSIZE  ■ ps  (Integer  > 0) 

Used  to  select  pen  for  table  plotter;  default  value  Is  1.  (See  Section  4. 2. 2. 2) 

4.  DENSITY  ■ d (Integer  > 0) 

Used  to  select  line  density  for  microfilm  plotters  only;  defeult  value  is  1.  A line 
density  of  d Is  d times  heavier  than  a line  density  of  1. 

5.  SKIP  * $ (Integer  > 0) 

Used  to  Insert  s blank  frames  between  requested  frames  for  microfilm  plotters;  default 
value  Is  1. 

6.  XPAPER  • x (Real) 

YPAPER  - y (Real) 

Defines  paper  site  (x  by  y)  for  table  plotters;  default  value  Is  x • 8.5  Inches  and 
y ■ 11.0  inches. 

7.  XMIN  «=  xl  (Real) 

XMAX  • x2  (Real  1 

Specifies  limits  of  xl  and  x2  as  abscissa  of  curve;  default  values  are  chosen  so  as  to 
accommodate  all  points. 

8.  XLK  - {«S} 

Request  for  logarithmic  x-coordlnate,  default  value  Is  N0.  Default  value  for  tic 
division  interval  depends  on  number  of  log  cycles  (see  table  at  end  of  this  Section). 

»■  '“'s-  {»} 

Request  f.<r  r otting  y-axis;  default  value  Is  N0. 

10.  XJNTERCEPT  - xl  (Real) 

Location  on  the  x-axis  (xl)  where  the  y-axis  will  be  drawn;  default  value  is  O.C. 
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11.  UPPER  TICS  • ut  (Integer*) 

Any  Integer  value  (ut)  causes  tic  marks  to  be  drawn  on  the  upper  edge  of  the  frame; 
default  value  Is  Integer  one. 

12.  LINER  TICS  ■ It  (Integer*) 

Any  Integer  value  (It)  causes  tic  marks  to  be  drawn  « n the  lower  edge  of  the  frame; 
default  value  Is  Integer  one. 

13.  CURVELINESYWfL  ■ els  (Integer) 

Reguest  for  points  to  be  connected  by  lines  (cl s ■ 0),  Identified  by  symbol  |dsj  (els  * 0) 
or  both  (els  > 0);  default  value  Is  0;  see  Section  4. 2. 2. 3 for  the  list  of  symbols.  If 
els  i C,  subsequent  curves  on  the  same  frame  will  cause  cl s to  be  Incremented  by  one  (decre 
ment  by  one  If  sis  < 0)  for  each  curve  and  thus  cycle  through  the  available  symbols. 

14.  XDIVlSIfNS  • xd  (Integer  > 0) 

Applies  xd  uniform  spaces  along  the  x-dlrectlon  for  whichever  of  the  following  are  called 
for:  UPPER  TICS.  LINER  TICS.  XAXIS;  default  value  Is  5 spaces;  not  applicable  to  log 
scales. 

15.  XVALUE  PRINT  SKIP  > xps  (Integer  >0) 

Reguest  for  values  to  be  placed  on  x-tlc  marks.  The  number  of  tic  marks  to  be  skipped 
between  labeled  tic  marks  Is  xps;  default  value  Is  Integer  zero. 

16.  CLEAR 

Causes  all  parameter  values  except  PLITTER  and  titles  (XTITLE,  YTITLE,  YTTITLE,  YBTITLE, 
TCURVE)  to  revert  to  their  default  values. 

17.  XTITLE  ■ (any  legitimate  character  string) 

Title  to  be  used  with  x-axls. 

18.  TCURVE  ■ (any  legitimate  character  string) 

Curve  title. 

Thr  default  values  for  tic  divisions  on  log  plots  are  given  In  the  following  table,  but  will 
range  over  whole  cycles: 


Nunber  j 

of  Cycles  I 

Intermediate  Values 

1.  2 

2.,  3.,  4.,  5..  6..  7.,  8..  9. 

; 3 

2..  3..  5..  7.,  9. 

4 

2..  4..  6..  3. 

c 

2..  5..  8. 

6,  7 

3..  6. 

8.  9.  10 

3. 

4. 3. 2. 2 Cards  Pertaining  Only  to  Nhole  Frame  Curves 

1.  YWN  ■ vl  (Real) 

YMAX  • >2  (Real) 

Specifies  yl  and  y2  as  limits  of  ordinate  of  curve;  default  values  are  chosen  so  as  to 
accoanodate  all  points. 

•See  note  on  page  4.3-8. 
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2-  XAX1S  - {^S} 

Request  for  plotting  x-axIs;  default  value  Is  N0. 

3.  YINTERCEPT  * yl  (Real) 

Location  on  the  y-axls  where  x-axIs  Is  drawn;  default  value  Is  0.0. 

4.  »L«G.{«S} 

Request  for  logarithmic  y-coordlnate;  default  value  Is  N0.  Default  value  for  tic 
division  Interval  depends  on  number  of  log  cycles  (see  Section  4.3.2.1). 

5.  LEi-T  TICS  * It  (Integer*) 

Any  Integer  value  (it)  causes  tic  marks  to  be  drawn  on  the  left  edge  of  the  frame;  default 
value  Is  Integer  one. 


6.  RIGHT  TICS  - rt  (Integer*) 

Any  Integer  value  (rt)  causes  tic  marks  to  be  drawn  on  the  right  edge  of  the  frame;  default 
value  Is  Integer  one. 

7.  ALLEDGE  TICS  * aet  (Integer*) 

Any  Integer  value  (aet)  causes  tic  marks  to  be  drawn  on  all  edges  of  the  frame;  default 
value  Is  zero. 

8.  YDIVISI0NS  = yd  (Integer  > 0) 

Applies  yd  uniform  spaces  along  the  y-dlrectlon  for  whichever  of  the  following  are  called 
for:  LEFT  TICS,  RIGHT  TICS,  YAXIS;  default  value  Is  5 spaces;  not  applicable  to  log 
scales. 

9.  YVALUE  PRINT  SKIP  * yps  (Integer  >0) 

Request  for  values  to  be  placed  on  y-tlc  marks.  The  number  of  tic  marks  to  be  skipped 
between  labeled  tic  marks  is  yps;  default  value  Is  integer  zero. 

10.  XGRID  LINES  * {J|S| 

Request  for  drawing  In  the  grid  lines  parallel  to  the  x-axIs  at  locations  requested 
for  tic  marks;  default  value  is  N0. 

11.  YGRID  LINES  = 

Request  for  drawing  in  the  grid  lines  parallel  to  the  y-axls  at  locations  requested 
for  tic  marks;  default  value  is  N0. 


12.  YTITLE  = {any  legitimate  character  string} 
Title  to  be  used  with  y-axls. 


* See  note  on  page  -.3-8. 
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4. 3. 2. 3 Cards  Pertaining  Only  to  Upper  Half  Frame  Curves 

1.  YTMIN  - ytl  (Real) 

YTMAX  ■ yt2  (Real ) 

Specifies  ytl  and  yt2  as  limits  of  ordinate  of  curve;  default  values  are  chosen  so  as  to 
accomodate  all  points. 

2.  XTAXIS  - {J|S} 

Request  for  plotting  x-axis;  default  value  Is  N0. 

3.  YTINTERCEPT  - ytl  (Real) 

Location  on  the  y-axls  (ytl)  where  x-axIs  Is  drawn;  default  value  Is  0.0. 

4. 

Request  for  logarithmic  y-coordlnate,  default  value  Is  N0.  Default  value  for  tic 
division  Interval  depends  on  number  of  log  cycles  (see  table  In  Section  4.3.2.1). 

5.  TLEFT  TICS  - tit  (Integer*) 

Any  Integer  value  (tit)  causes  tic  marks  to  be  drawn  on  the  left  edge  of  the  upper  half  frame; 
default  value  Is  Integer  one. 

6.  TRIGHT  TICS  - trt  (Integer*) 

Any  Integer  value  (trt)  causes  tic  marks  to  be  drawn  on  the  right  edge  of  the  upper  half 
frame;  default  value  is  Integer  one. 

7.  TALL  EDGE  TICS  * taet  (Integer*) 

Any  Integer  value  (taet)  causes  tic  marks  to  be  drawn  on  all  edges  of  the  upper  half  frame; 
default  value  Is  zero. 

8.  YTDIVISI0NS  - ytd  (Integer  > 0) 

Applies  ytd  uniform  spaces  along  the  y-directlon  for  whichever  of  the  following  are 
called  for:  LEFT  TICS,  RIGHT  TICS,  YAXIS;  default  value  Is  5 spaces;  not  applicable 
to  log  scales. 

9.  YTVALUE  PRINT  SKIP  =4  ytps  (Integer  > 0) 

Request  for  values  to  be  placed  on  y-tlc  marks.  The  number  of  tic  marks  to  be  skipped 
between  labeled  tic  marks  Is  ytps. 

10.  XTGRID  LINES  * 

Request  for  drawing  In  the  grid  lines  parallel  to  the  x-axis  at  locations  requested 
for  tic  marks;  default  value  Is  N0. 

11.  YTGRID  LINES  - 

Request  for  drawing  In  the  grid  lines  parallel  to  the  y-axls  at  locations  requested 
for  tic  marks;  default  value  is  N0. 

* See  note  on  page  4.3-8. 
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12.  YTTITLE  * {any  legitimate  character  string} 
Title  to  be  used  with  y-axis. 


3.2.4  Cards  Pertaining  Only  to  Lower  Half  Frame  Curves 


1 . YBMIN  * ybl  (Real ) 

YBMAX  * yb2  (Real ) 

Specifies  ybl  and  yb2  as  limits  of  ordinate  of  curve;  default  values  are  chosen  so  as  to 
accommodate  all  points. 

2.  XBAXIS  = Jn0S| 

Request  for  plotting  x-axis;  default  value  Is  N0. 

3.  YBINTERCEPT  = ybi  (Real) 

Location  on  the  y-axis  (ybi)  where  x-axis  Is  drawn;  default  value  is  0.0. 

4.  YBL0G  = |J|SJ 

Request  for  logarithmic  y-coordinate,  default  value  is  N0;  default  value  for  tic  division 
interval  depends  on  number  of  log  cycles  (see  table  in  Section  4. 3. 2.1). 

5.  BLEFT  TICS  - bit  (Integer*) 

Any  integer  value  (bit)  causes  tic  marks  to  be  drawn  on  the  left  edge  of  the  lower  half 
frame;  default  value  is  Integer  one. 

6.  BRIGHT  TICS  = brt  (Integer*) 

Any  integer  value  (brt)  causes  tic  marks  to  be  drawn  on  the  right  edge  of  the  lower  half 
frame;  default  value  is  integer  one. 

7.  BALL  EDGE  TICS  = baet  (Integer*) 

Any  integer  value  (baet)  causes  tic  marks  to  be  drawn  on  all  edges  of  the  lower  half 
frame;  default  value  is  zero. 


8.  YBDIVISI0NS  = ybd  (Integer  > 0) 

Applies  ybd  uniform  spaces  along  the  y-direction  for  whichever  of  the  following  are 
called  for:  LEFT  TICS.  RIGHT  TICS,  YAXIS;  default  value  is  5 spaces;  not  applicable 
to  log  scales. 


9.  YBVALUE  PRINT  SKIP  = ybps  (Integer  > 0) 

Request  for  values  to  be  placed  on  tic  marks.  The  number  of  bottom  tic  narks  to  be 
skipped  between  labeled  y-tic  marks  is  ybps;  default  value  is  integer  zero. 


10. 


XBGRID  LINES 


Request  for  drawing  in  the  grid  lines  parallel 
tic  marks;  default  value  is  N0. 


to  the  x-axis  at  locations  requested  for 


See  note  on  page  4.3-8. 
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11.  YBGRID  LINES  = {^|S| 

Request  for  drawing  in  the  grid  lines  parallel  to  the  y-axls  at  locations  requested  for 
tic  marks;  default  value  is  N0. 

12.  YBTITLE  * any  legitimate  character  string 
Title  to  be  used  with  y-axls. 


* Note 


To  determine  if  on  any  given  edge  (a)  tic  marks  will  be  drawn  without  values,  (b)  no  tic 
marks  or  values  will  be  drawn  or  (c)  tic  marks  with  values  will  be  drawn,  the  following  sum  must 
be  computed  by  the  user.  Add  the  tic  Integer  value  of  the  edge  In  question  to  Its  associated 
ALLEDGE  TICS,  TALL  EDGE  TICS,  or  BALL  EDGE  TICS  integer  value.  If  the  resulting  value  is  less 
than  0,  tic  marks  will  be  drawn  without  values.  If  the  resulting  value  is  0,  no  tic  marks  or 
values  will  be  drawn.  If  the  resulting  value  is  greater  than  0,  tic  marks  with  values  will  be 
drawn.  The  user  should  be  "careful"  in  his  use  of  the  ALLEDGE  TICS,  TALL  EDGE  TICS,  or  BALL  EDGE 
TICS  cards.  For  example,  the  use  of  only  the  ALLEDGE  TICS  = -1  card  will  result  in  no  tic  marks 
or  values  being  drawn  since  the  default  values  for  individual  edges  is  + 1.  Tic  values  input 
may  only  be  -1 ,0,  or  1 . 
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4.3.3  Conmand  Operation  Cards 


When  a conmand  operation  is  encountered,  one  or  more  frames  will  be  generated  using  the 
current  parameter  specifications.  The  form  of  this  card  is: 


Operation 
1 or  more 
(required) 

Curve  Type 
1 only 
(required) 

Plot  Type 

Subcase 

List 

Curve 
Request (s) 

( XYPL0T  \ 
\XYPRINT  [ 
/XYPUNCH  ) 
) XYPEAK  V 
/ XYPAPLpTl 

ACCE 

D1SP 

ELFJIRCE 

WNUNEAR 

10L0AD 

ISACCE 

SDISP 

1SPCF  j 

STRESS  1 
1 SVELft 
VECTOR 
VEL0 
\VG 

> 

RESPONSE 

AUT{T 

PSOF 

NA 

1 1 » ^2*  ^3* 

14  THRU  15, 

ig,  etc. 

default  is 
all  subcases 

NA 

"frames" 

Operation  - The  entries  in  the  Operation  field  have  the  following  meaning: 


1.  XYP10T  - generate  X-Y  plots  for  the  selected  plotter. 

2.  XYPRINT  - generate  tabular  printer  output  for  the  X-Y  pairs. 

3.  XYPUNCH  - generate  punched  card  output  for  the  X-Y  pairs.  Each  card  contains  the 

following  information: 

1.  X-Y  pair  sequence  number 

2.  X-value 

3.  Y- value 

4.  Card  sequence  number 


4.  XYPEAK  - output  is  limited  to  the  printed  summary  page  for  each  curve.  This  summary 
page  contains  the  maximum  and  minimum  values  of  y for  the  range  of  x. 


5.  XYPAPL0T  - generate  X-Y  plots  within  the  printed  output.  This  is  a capability  to  provide 
minimum  output  for  the  purpose  of  observing  general  curve  behavior.  Many  of  the  detail 
specifications  available  from  Section  4.3.2  are  not  supported.  This  feature  is  limited 
to  producing  Cartesian  plots  with  titles,  overall  scales,  and  data  point  locations. 

When  the  paper  is  rotated  90*  for  viewing  the  paper  plots,  the  X axis  moves  horizontally 
along  the  page  and  the  Y axis  moves  vertically  along  the  page.  Symbol  identifies  the 
points  associated  with  the  first  curve  of  a frame,  then  for  successive  curves  on  the  frame 
the  points  are  designated  by  symbols  'O',  'A',  ' B' , 'C',  * D ' , ' E * , 'F‘,  ' G'  and  ' H ' . 
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Curve  Type  - The  entries  in  the  curve  type  field  have  the  meaning  given  below.  Only  one  may 
appear  in  a single  command  operation  logical  card.  However,  there  is  no  limit  to  the  number  of 
such  cards. 


Curve  Type 

Meaning 

ACCE 

Acceleration  in  the  physical  set 

DISP 

Displacement  in  the  physical  set 

ELFflRCE 

Element  Force 

NONLINEAR 

Nonlinear  load 

PLflAD 

Load 

SACCE 

Acceleration  in  the  solution  set 

SDISP 

Displacement  in  the  solution  set 

SPCF 

Single-point  force  of  constraint 

STRESS 

Element  stress 

SVEL0 

Velocity  in  the  solution  set 

VECTOR 

Displacement  in  the  physical  set 

VEL0 

Velocity  in  the  physical  set 

VG 

Flutter  Analysis  Curves 

Solution  set  requests  are  more  efficient,  as  the  time-consuming  recovery  of  the  dependent  displace- 
ments can  be  avoided.  If  there  is  a request  for  STRESS  or  ELF0RCE,  the  recovery  of  dependent 
displacements  cannot  be  avoided. 


ilQl.Iype  - The  entries  in  the  Plot  Type  field  have  the  following  meanings: 

1.  RESPONSE  - generate  output  for  static  analysis,  frequency  response,  or  transient  response. 

in is  is  the  default  value. 

2.  AUT0  - generate  output  for  the  autocorrelation  function. 

3.  PSDF  - generate  output  for  the  power  spectral  density  function. 

Subcase  List  - Generate  output  for  the  subcase  numbers  that  are  listed.  Default  is  all 

subcases  for  which  solutions  were  obtained.  The  subcase  list  must  be  in  ascending  order. 


^rv^ Request (s)  - The  word  "frames"  represents  a series  of  curve  identifiers  of  the  follow- 
ing general  form: 


/al  (bl  ,cl ) ,a2(b2,c2) .etc./dl (el ,fl ) ,d2(e2,f2) .etc. /etc. 


The  information  between  slashes  (/)  specifies  curves  that  are  to  be  drawn  on  the  same  frame.  The 
symbol  al  identifies  the  grid  point  or  element  number  associated  with  the  first  plot  on  the  first 
franr.  The  symbol  a2  identifies  the  grid  point  or  element  number  associated  with  the  second  plot 
on  the  first  frame.  The  symbols  dl  and  d2  identify  similar  items  for  plots  on  the  second  frame, 

etc.  For  any  particular  frame,  the  symbols  must  be  assigned  in  order  by  grid  point  or  element  iden- 
tification number  and  item  code. 
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If  any  of  the  symbols  bl,  cl,  b2,  or  c2  are  missing,  the  corresponding  curve  Is  not  generated.  If 
the  comma  (,}  and  cl  are  absent  along  with  the  comma  (,)  and  c2,  full  frame  plots  will  be  prepared  j 

on  the  first  frame  for  the  Items  represented  by  bl  and  b2.  For  any  single  frame,  curve  identifiers 
must  be  all  of  the  whole  frame  type  or  all  of  the  half  frame  type,  i.e.,  the  comma  (,}  following 
bl  and  b2  must  be  present  for  all  entries  or  absent  for  all  entries  in  a single  frame.  The  symbols 
el,  fl,  e2,  and  f2  serve  a similar  purpose  for  the  second  frame,  etc.  If  continuation  cards  are 
needed  the  previous  card  must  be  terminated  with  any  one  of  the  slashes  (/)  or  comnas  (,)  In  the 
general  format. 

The  manner  in  which  the  item  code  (e.g.,  bl,  b2)  is  implemented  is  dependent  upon  whether  the 
Plot  Type  Is  either  (a)  RESPONSE  or  (b)  AUT0  or  PSDF. 

For  VG  plots,  the  al , a2  refers  to  the  loop  count  of  flutter  analysis.  The  quantities 
b and  c a»y  have  the  values  F for  frequency  and  G for  damping. 

Plot  Type  RESPONSE 

For  geometric  grid  points,  the  item  code  Is  one  of  the  mneomonlcs  Tl,  T2,  T3,  Rl,  R2,  R3,  T1RM, 

T2RM,  T3RM,  R1RM,  R2RM,  R3RM,  T1IP,  T3IP,  RT IP,  R2IP,  or  R3IP,  where  Tl  stands  for  the  1th 
translational  component,  P.1  stands  for  the  1^  rotational  component,  and  RM  means  real  or  magnitude 
and  IP  means  Imaginary  or  phase.  For  scalar  or  extra  points,  use  Tl,  T1RM,  or  TUP.  For  elements 
use  a positive  Integer  from  the  following  tables  for  element  stress  item  codes  or  element  force 
Item  codes.  See  Section  1.3  for  Interpretation  of  symbols. 

Plot  Types  AUTJ)  or  PSDF 

For  geometric  grid  points,  the  Item  code  Is  one  of  the  mnemonics  Tl,  T2,  T3,  Rl,  R2,  R3;  for 
scalar  or  extra  points  use  Tl.  The  symbols  Tl,  T2,  T3,  Rl,  R2,  R3  are  defined  as  above.  For 
elements  use  a positive  Integer  from  the  following  tables  noting  that  If  an  item  has  a real  and 
Imaginary  part,  the  selection  of  either  part  will  result  In  the  use  of  both  parts.  Real  numbers 
will  be  treated  as  if  they  are  complex  numbers  with  fero  imaginary  parts.  Split  frames  cannot  be 
used  for  AUTfl  or  PSOF  plots. 


| i 

if 
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Element  Stress  Item  Codes 
(All  Items  are  stresses  unless  otherwise  denoted) 


Element 
Name 


ROD 

TUBE 

SHEAR 

TWIST 

TRIA1 


Item 

Code 


Real  Element  Stresses 
Item 


Axial  Stress 
Axial  Safety  Margin 
Torsional  Stress 
Torsional  Safety  Margin 

Same  as  R0D 

Maximum  Shear 
Average  Shear 
Safety  Margin 

Maximum 
Average 
Safety  Margin 

Z1  « Fibre  Distance  1 

Normal -x  at  Z1 

Normal -y  71 

Shear-xy  at  Z1 

6-Shear  Anv  j at  Z1 
Major-Principal  at  Z1 
Minor-Principal  at  Z1 
Max-Shear  at  Z1 

Z2  ■ Fibre  Distance  2 
Normal -x  at  Z2 

Normal -y  at  Z2 

Shear-xy  at  Z2 

9-Shear  Angle  at  Z2 
Major-Principal  at  Z2 
Minor-Principal  at  Z2 
Maximum- Shear  at  Z2 


Item 

Code 


Complex  Element  Stresses 
Item 


Real -Mag.  or 
Imag. -Phase 


Axial  Stress 
Axial  Stress 
Torsional  Stress 
Torsional  Stress 

Same  as  R0D 

Maximum  Shear 
Maximum  Shear 
Average  Shear 
Average  Shear 

Maximum 

Maximum 

Average 

Average 

Z!  * Fibre 
Normal -x 
Normal -x 
Normal -y 
Normal  -y 
Shear-xy 

Shear-xy 
Z2  - Fibre 
Normal-x 
Normal-x 
Normal -y 
Norma 1-y 
Shear-xy 
Shear-xy 


TRBSC 

Same  as  TRIA1 

Same  as  TRIA1 

TRPLT 

Same  as  TRIA1 

Same  as  TRIA1 

TRMEM 

2 

3 

1 4 

5 

6 

7 

8 

Normal-x 
Normal -y 
Shear-xy 
e-Shear  Angle 
Major-Pri  ncipal 
Minor-Principal 
Maximum  Shear 

2 

3 

4 

5 

6 
7 

Normal -x 
Normal-x 
Normal -y 
Normal -y 
Shear-xy 
Shear-xy 

RM 

IP 

RM 

IP 

RM 

IP 

C0NR0D 

Same  as  R0D 

Same  as  Rf9D 

ELAS1 

2 

Stress 

2 

3 

Stress 

Stress 

RM 

IP 

ELAS2 

2 

Stress 

2 

3 

Stress 

Stress 

RM 

IP 
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Element 

Name 

Item 

Code 

Real  Element  Stresses 
i I tern 

j Item 
| Code 

Complex  Element  Stresses 
Item 

Real -Mag.  or 
Imag. -Phase 

Stress 


Same  as  TRIA1 
Same  as  TRMEM 
Same  as  TRMEM 
Same  as  TRMEM 
Same  as  TRIA1 
Same  as  TRIA1 
Same  as  TRIA1 

sah 

SA2  v * 

SA3  ( 

SA4  ) 

Axial 

SA-maximum 

SA-minimum 

Safety  Margin  in  Tension 

SB1  ) 

SB2  ( * 

SB3  ( 

SB4  ) 

SB-maximum 
SB -mini  mum 

Safety  Margin  in  Comp. 


2 

Stress 

3 

Stress 

Same  as 

TRIA1 

Same  as 

TRMEM 

Same  as 

TRMEM 

Same  as 

TRMEM 

Same  as 

TRIA1 

Same  as 

TRIA1 

Same  as 

TRIA1 

2 

SA1  ) 

3 

SA2  V * 

4 

SA3  ( 

5 

SA4  ; 

6 

Axi  al 

7 

SA1  ) 

8 

SA2  L 

9 

SA3  ( 

10 

SA4  ; 

11 

Axial 

12 

SB!  \ 

13 

SB2  J 

14 

SB3  7 

15 

SB4 

16 

SB1  f 

17 

SB2  \ 

18 

SB  3 

19 

SB4  / 

9NEAX  Z1  = Fibre  Distance  1 

4 Normal -u  at  1 

5 Normal -v  at  1 

6 Shear-uv  at  1 

7 0-Shear  Angle  at  1 

8 Major-Principal  at  1 

9 Minor-Principal  at  1 

10  Maximum  Shear  at  1 

Z2  = Fibre  Distance  2 

12  Normal-u  at  2 

1 3 Normal -v  at  2 

14  Shear-uv  at  2 

15  0-Shear  Angle  at  2 

16  Major-Principal  at  2 

17  Minor-Principal  at  2 

18  Maximum  Shear  at  2 

RJARG  2 Radial  (x) 

3 Circum.  (Theta) 

4 Axial  (z) 

5 Shear  (zx) 

*See  footnote  at  the  end  of  this  table. 
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Element 

Name 

TRAPRG 


T0RDRG 


TETRA 


WEDGE 

HEXA1 

HEXA2 


Real  Element  Stresses 


Item 

Code 

Item 

2 

Radial  (x) 

at  1 

3 

Clrcum.  (Theta) 

at  1 

4 

Axial  (z) 

at  1 

5 

Shear  (zx) 

at  1 

6 

Radial  (x) 

at  2 

7 

Circum.  (Theta) 

at  2 

8 

Axial  (z) 

at  2 

9 

Shear  (zx) 

at  2 

10 

Radial  (x) 

at  3 

11 

Clrcum.  (Theta) 

at  3 

12 

Axial  (z) 

at  3 

13 

Shear  (zx) 

at  3 

14 

Radial  (x) 

at  4 

15 

Clrcum.  (Theta) 

at  4 

16 

Axl al  (z) 

at  4 

17 

Shear  (zx) 

at  4 

18 

Radial  (x) 

at  5 

19 

Clrcum.  (Theta) 

at  5 

20 

Axial  (z) 

at  5 

21 

Shear  (zx) 

at  5 

2 

Mem.-Tangen. 

at  1 

3 

Mem. -Clrcum. 

at  1 

4 

Flex.-Tangen. 

at  1 

5 

Flex. -Clrcum. 

at  1 

6 

Shear-Force 

at  1 

7 

Mem.-Tangen. 

at  2 

8 

Mem. -Clrcum. 

at  2 

9 

Flex.-Tangen. 

at  2 

10 

Flex. -Clrcum. 

at  2 

11 

Shear- Force 

at  2 

12 

Mem.-Tangen. 

at  3 

13 

Mem. -Clrcum. 

at  3. 

14 

Flex.-Tangen. 

at  3 

15 

Flex. -Clrcum. 

at  3 

16 

Shear-Force 

at  3 

2 

•Inv—gl  (x) 

3 

Normal  (y) 

4 

Normal  (z) 

5 

Shear  (yz) 

6 

Shear  (xy) 

7 

Shear  (xz) 

8 

Octahedral 

9 

Pressure 

Complex  Element  Stresses 

Item 

Code  Item 


2 

Normal 

(x) 

3 

Normal 

(y) 

4 

Normal 

(z) 

5 

Shear 

(yz) 

6 

Shear 

xy  1 

7 

Shear 

xz 

8 

Normal 

x 

9 

Normal 

y 

10 

Normal 

(z 

11 

Shear 

yz 

12 

Shear 

xy 

13 

Shear 

(xz, 

Real -Mag.  or 
Imag. -Phase 


RM 

RM 

RM 

RM 

RM 

RM 

IP 

IP 

IP 

IP 

IP 

IP 


Same  as  TETRA 
Same  as  TETRA 
Same  as  TETRA 


Same  as  TETRA 
Same  as  TETRA 
Same  as  TETRA 
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4.3.4  Examples  of  X-Y  Output  Request  Packets 

BEGIN  BULK  or  0UTPUT{PL0T)  card  Is  shown  as  a reminder  to  the  user  to  place  Ms  X-Y  output 
request  packet  properly  In  his  Case  Control  Deck,  l.e.,  at  the  end  of  the  Case  Control  Deck  or 
just  ahead  of  any  structure  plot  requests.  The  user  must  ensure  that  file  PLT2  Is  set  up 
for  plotting  use  via  system  control  cards  to  use  a tape  or  mass  storage  area. 


Example  1 


0UTPUT (XYPL0T) 

PL0TTER  » SC  4020 
XYPL0T  SDISP  / 16(T1) 

BEGIN  BULK 

Causes  a single  whole  frame  to  be  plotted  for  the  T1  displacement  component  of  solution  set 
point  16  using  the  default  parameter  values.  If  16(T1)  Is  not  In  the  solution  set,  a 
warning  message  will  be  printed  and  no  plot  will  be  made.  The  plot  will  be  generated  for  the 
SC  4020  plotter. 


Example  2 

0UTPUT(XY0UT) 

PL0TTER  ■ CALC0MP  5651  ,751 

XYPL0T,  XYPRINT  VEL0  RESPONSE  1,5  / 3(R1,  ),  5(  ,R1) 

0UTPUT(PL0T) 

Causes  a single  frame  (consisting  of  an  upper  half  frame  and  a lower  half  frame)  to  be 
plotted  using  the  default  parameter  values.  The  velocity  of  the  first  rotational  component 
of  grid  point  3 will  be  plotted  on  the  upper  half  frame  and  that  of  grid  point  5 will  be 
plotted  on  the  lower  half  frame  for  subcases  1 and  5.  Tabular  printer  output  will  also  be 
generated  for  both  curves.  The  plots  will  be  generated  for  the  CALC0MP  565  plotter. 

Scales  will  be  selected  such  that  the  frame  will  fit  on  12  x 11-Inch  papor. 


Example  3 


0UTPUT(XYPL0T) 

PLOTTER  - SC  4020 

YDIVISI0NS  = 20 

XDIVISI0NS  ■ 10 

XGRID  LINES  • YES 

YGRID  LINES  « YES 

XYPL0T  DISP  2,5  / 1 0 ( 1 I ) , 1 0 ( T 3) 

Causes  two  whole  frame  plots  to  be  generated,  one  for  subcase  2 and  one  for  subcase  5.  Each 
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plot  contains  the  T1  and  T3  displacement  component  for  grid  point  10.  The  default  parameters 
trill  be  modified  to  Include  grid  lines  In  both  the  x and  y-directlons  with  10  spaces  In  the 
x-dlrectlon  and  20  spaces  In  the  y-dlrectlon.  The  plot  will  be  generated  for  the  SC  4020 
plotter. 

Example  4 

OUTPUT (XYPLfT) 

HITTER  - CALCIMP  7631 ,772 

XAXIS  - YES 

VAXIS  » YES 

XPAPER  • 17.0 

YPAPER  - 22.0 

XYPL6T  STRESS  3/  15(2}/  21(6) 

Causes  two  whole  frame  plots  to  be  generated  using  the  results  from  subcase  3.  The  first 
plot  Is  the  response  of  the  axial  stress  for  rod  element  number  15.  The  second  plot  Is  the 
response  of  the  major  principal  stress  for  triangular  membrane  element  number  21.  The 
default  parameters  will  be  modified  to  Include  the  x-axIs  and  y-axls  drawn  through  the 
origin.  Each  plot  will  be  scaled  to  fit  on  30  x 29-Inch  paper.  The  plots  will  be  generated 
for  the  CALCIMP  763  plotter. 

Example  5 

OUTPUT  (XYPLfT) 

PLOTTER  - NASTPLT  0,0 

CURVELINESYMBOL  ■ -1 

XYPL6T  VG  / 1 (G,F)  2(G,F)  3{G,F)  4(G,F) 

A split  frame  plot  will  be  made;  the  upper  half  Is  V-g  and  the  lower  half  Is  V-f.  Data  from 
the  first  four  loops  will  be  plotted.  Distinct  symbols  are  used  for  data  from  each  loop,  and 
no  lines  arc  drawn  between  points  (since  the  flutter  analyst  must  sometimes  exercise  judgement 
about  which  points  should  be  connected). 
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5.1  GENERAL 

In  addition  to  using  the  rigid  formats  provided  automatically  by  NASTRAN,  the  user  may  wish 
to  execute  a series  of  modules  In  a different  manner  than  provided  by  the  rigid  format.  Or,  he 
may  wish  to  perform  a series  of  matrix  operations  which  are  not  contained  In  any  existing  rigid 
format.  If  the  modifications  to  an  existing  rigid  format  are  minor,  the  ALTER  feature  described 
In  Section  2 may  be  employed.  Otherwise,  a user-written  Direct  Matrix  Abstraction  Program  (DMAP) 
should  be  used. 

DMAP  Is  the  user-oriented  language  used  by  NASTRAN  to  solve  problems.  A rigid  format  Is 
basically  a collection  of  statements  In  this  language.  DMAP,  like  English  or  F0RTRAN,  has  many 
grammatical  rules  which  must  be  followed  to  be  Interpretable  by  the  NASTRAN  DMAP  compiler.  Section 

5.2  provides  the  user  with  the  rules  of  DMAP  which  will  allow  him  to  understand  the  rigid  format 
DMAP  sequences,  write  ALTEf  t ickages,  and  construct  his  own  DMAP  sequences  using  the  many  modules 
contained  In  the  NASTRAN  DMAP  repertoire. 

Section  5.3  is  an  Index  of  matrix,  utility,  user  and  executive  OMAP  modules  which  are  con- 
tained In  Sections  5.4  thru  5.7  respectively. 

Sections  5.4  thru  5.7  describe  Individually  the  many  nonstructurally  oriented  modules  con- 
tained In  the  NASTRAN  library.  Section  5.8  provides  several  examples  of  DMAP  usage. 

User-written  modules  must  conform  to  the  rules  and  usage  conventions  described  herein. 
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5.2  DMAP  RULES 


Graamatlcally,  DMAP  Instructions  consist  of  two  types:  Executive  Operation  Instructions  and 
Functional  Module  Instructions.  Grammatical  rules  for  these  two  types  of  Instructions  will  be 
discussed  separately  In  subsequent  sections. 


Functional  modules  are  arbitrarily  classified  as  structural  modules,  matrix  operation 
modules,  utility  modules,  or  user-generated  modules. 


The  DMAP  sequence  Itself  consists  of  a series  of  DMAP  Instructions  or  statements,  the  first 
of  which  Is  BEGIN  or  XMtAP  and  the  last  of  which  Is  EHD.  The  remaining  statements  consist  of 
Executive  Operation  Instructions  and  Functional  Module  calls. 

5.2.1  DMAP  Rules  for  Functional  Module  Instructions 

The  primary  characteristic  of  the  Functional  Module  DMAP  Instruction  Is  Its  prescribed  format. 
The  general  form  of  the  Functional  Module  DMAP  statement  Is: 

MW  11,12, — ,Im/|1,02, — ,0n/a1,b1,pl/a2,b2,p2 /az.bz.pz  $ 

where  M0D  Is  the  DMAP  Functional  Module  name, 

II;  1 ■ 1, m are  the  Input  Data  Block  names, 

01;  1 ■ 1,n  are  the  Butput  Data  Block  names, 
and  al.bl.pl;  I • l,z  are  the  Parameter  Sections. 

In  the  general  form  shown  above,  commas  (,)  are  used  to  separate  several  like  items  while 
slashes  (/)  are  used  to  separate  sections  from  one  another.  The  module  name  Is  separated  from  the 
rest  of  the  Instruction  by  a blank  or  a comma  (,).  The  dollar  sign  ($)  Is  used  to  end  the  In- 
struction and  Is  not  required  unless  the  Instruction  ends  In  the  delimiter  / . Blanks  may  be  used 
In  conjunction  with  any  of  the  above  delimiters  for  ease  of  reading. 

A functional  module  communicates  with  other  modules  and  the  executive  system  entirely  through 
Its  Inputs,  outputs  and  parameters.  The  characterises  or  attributes  of  each  functional  module 
are  contained  In  the  Module  Properties  List  (MPL)  described  1r  Section  2.4  of  the  Programmers 
Manual  and  are  reflected  In  the  DMAP  Module  Descriptions  that  follow  In  Section  5.3  and  In  the 
Module  Functional  Descriptions  contained  In  Chapter  4 of  the  Programmer's  Manual.  The  module  name 
Is  a BCD  value  (which  consists  of  an  alphabetic  character  followed  by  up  to  seven  additional 
alphanumeric  characters)  and  must  correspond  to  an  entry  In  the  MPL.  A Data  Block  nan*  may  be 
wither  a BCD  value  or  null.  The  absence  of  a BCD  value  Indicates  that  the  Data  Block  Is  not 
needed  for  a particular  application. 
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| 5. 2. 1.1  Functional  Module  DMAP  Statements 

Each  Functional  Module  DMAP  statement  must  conform  to  the  MPt  regarding: 

1.  Name  spelling 

2.  Number  of  input  data  blocks 

3.  Number  of  output  data  blocks 

4.  Number  of  parameters 

5.  Type  of  each  parameter 

Note:  See  Sections  5. 2. 1.3  and  5. 2. 1.4  for  allowable  exceptions  to  these  rules. 

5 .,,1.2  Functional  Module  Names 

The  only  Functional  Module  DMAP  names  allowed  are  those  contained  in  the  MPL.  Therefore,  if 
a user  wishes  to  add  a module,  he  must  either  use  one  of  the  User  Module  names  provided  (see 
Section  5.6)  or  add  a name  to  the  W>L.  The  Programmer's  Manual  should  be  consulted  when  adding 
a new  module  to  NASTRAN. 

5. 2. 1.3  Functional  Module  Inout  Data  Blocks 

In  most  cases  an  input  data  block  should  have  been  previously  defined  in  a DMAP  program 
before  it  is  used.  However,  there  may  be  instances  in  which  a module  can  handle,  or  may  even 
expect,  a data  block  to  be  undefined  at  the  time  the  module  is  initially  called.  An  input  data 
block  is  previously  defined  if  it  appears  as  an  output  data  block  in  a previous  DMAP  instruction, 
as  output  from  the  Input  File  Processor,  any  user-input  (via  Bulk  Data  Cards)  DMI  or  DTI  data 
block  name,  or  exists  on  the  Old  Problem  Tape  in  a restart  problem.  Although  the  number  of  data 
blocks  is  prescribed,  if  any  number  of  final  data  blocks  are  null,  they  may  be  omitted  from  the 
section.  For  example,  the  module  TABPT,  which  uses  five  input  data  blocks,  may  be  defined  by: 

TABPT  GE0M1 , , , , //  $ 
or 

TABPT  GE0M1  //  $ 

A potentially  fatal  error  message  (See  Section  5. 2. 1.7)  will  be  Issued  at  compilation  time  to 
warn  the  user  that  a discrepancy  in  the  data  block  name  list  has  been  detected.  This  is  also  true 
in  the  event  that  a previously  undefined  data  block  is  used  as  input.  Also,  see  the  "error-level" 
option  on  the  XDMAP  compiler  option  card  which  may  be  Invoked  by  the  user  to  terminate  execution 
in  the  event  of  such  errors. 
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The  new  DMAP  user  should  read  Sections  5.4  through  5.7  to  obtain  the  necessary  knowledge  of 
terminology  before  reading  this  section. 

The  data  blocks  and  functional  modules  referenced  In  the  following  examples  are  fictitious 
and  have  no  relationship  to  any  real  data  blocks  or  functional  modules. 

A data  block  Is  described  as  having  a status  of  "not  generated."  "generated"  or  "purged."  A 
status  of  not  generated  means  that  the  data  blocks  Is  available  for  generation  by  appearing  as 
output  In  a functional  module.  A status  of  generated  means  that  the  data  block  contains  data 
which  Is  available  for  Input  to  a subsequent  module.  A status  of  purged  means  that  the  data 
block  cannot  be  generated  and  any  functional  module  attempting  to  use  this  data  block  as  Input 
or  output  will  be  Informed  that  the  purged  data  block  Is  not  available  for  use. 

5. 2. 3.1  The  REPT  and  FILE  Instructions  {see  Section  5.7) 

The  DMAP  Instructions  bounded  by  the  REPT  instruction  and  the  label  referenced  by  the  REPT 
Instruction  are  referred  to  as  a loop.  The  location  referenced  by  the  REPT  Is  called  the  top  of 
the  loop.  In  many  respects  a DMAP  loop  Is  like  a giant  functional  module  since  It  requires  Inputs 
and  generates  output  data  blocks  which  usually  can  be  handled  correctly  by  the  File  Allocator  (see 
Section  4.9  of  the  Programmer's  Manual)  without  any  special  action  by  the  DMAP  programmer.  The 
one  exception  Is  a data  block  that  Is  not  referenced  outside  the  loop  (i.e.,  an  Internal  data 
block  with  respect  to  the  loop).  The  file  allocator  considers  Internal  data  blocks  as  scratch  data 
blocks  to  be  used  for  the  present  pass  through  the  loop  but  not  to  be  saved  for  Input  at  the  top  of 
the  loop.  Should  the  DMAP  programmer  desire  to  save  an  Internal  data  block,  he  may  do  so  by  de- 
claring the  data  block  SAVE  In  the  FILE  instruction. 

When  the  REPT  Instruction  transfers  control  back  to  the  top  of  the  loop,  the  status  of  all 
internal  data  blocks  Is  changed  to  "not  generated"  unless  the  Internal  data  block  Is  declared  SAVE 
or  APPEND  In  a FILE  Instruction.  It  should  also  be  noted  that  equivalences  established  between 
Internal  data  blocks  (not  declared  saved)  and  data  blocks  referenced  outside  the  loop  are  not 
carried  over  for  the  next  time  through  the  loop.  The  equivalence  must  be  re-established  each  time 
through  the  loop.  Data  blocks  generated  by  the  Input  File  Processor  are  considered  referenced  out- 
side of  all  DMAP  loops. 
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EXAMPLE  using  REPT  and  FILE  instructions. 


DMAP 

loop 


8EGIN  $ 

FILE  X-SAVE  / Y=APPEND  / Z=APPEND  $ 

LABEL  LI  $ 

MJJDl  B/W.Y  $ 

CflND  L3.PX  $ 

M0D2  A/X/V,N,PX=0  $ 

SAVE  PX  $ 

LABEL  L3  $ 

M0D3  W.X.Y/Z  $ 

REPT  LI  ,1  $ 

M0D4  1U  $ 

END  $ 


Assume  that  M0D2  sets  PX  < 0 when  it  is  executed.  Note  that  Z is  declared  APPENO,  whereas 
Y will  be  saved  since  it  is  an  internal  data  block  that  is  to  be  appended.  X is  an  internal  data 
block  that  is  to  be  saved  since  it  will  only  be  generated  the  first  time  through  the  loop  but  is 
needed  as  input  each  time  the  loop  is  repeated.  W is  an  internal  data  block  that  is  generated  each 
time  through  the  loop;  therefore,  it  is  not  saved. 

The  following  table  shows  what  happens  when  the  above  DMAP  program  is  executed.  Only  modules 
being  executed  are  shown  in  the  table.  Data  blocks  A and  B are  assumed  to  be  generated  by  the  Input 
File  Processor,  and  hence  are  considered  referenced  outside  of  all  DMAP  loops. 
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5.3  INDEX  OF  DMAP  MODULE  DESCRIPTIONS 


Descriptions  of  all  nonstructurally  oriented  Modules  are  contained  herein,  arranged  alpha 


betically  by  category  as  indicated  by  the  lists  below.  Descriptions  for  the  structurally  oriented 
modules  are  contained  in  Section  4 of  the  Programmer's  Manual.  They  are  listed  here  in  order  to 
provide  a complete  list  of  all  NASTRAN  Modules.  Additional  information  regarding  nonstructurally 
oriented  modules  is  also  given  in  Section  4 of  the  Programmer's  Manual. 


Matrix  Operation  Modules  (13) 

Utility  Modules  (26) 

(See  Section  5.4) 

(See  Section  5.5) 

ADD 

SDCMPS 

C0PY 

PARAM 

AD05 

SMPYAD 

DIAG0NAL 

PARAMR 

DEC0MP 

; & VE 

INPUT 

PRTPARM 

FBS 

TkNSP 

INPUTT1 

PVEC 

MERGE 

UMERGE 

INPUTT2 

SCALAR 

MPYA'l 

UPARTN 

LAMX 

SEEMAT 

PAR1N 

MATGPR 

SETVAL 

MATPRN 

SWITCH 

MATPRT 

TABPCH 

0UTPUT1 

TABPRT 

0UTPUT2 

TABPT 

0UTPUT3 

TIMETEST 

PARAM 

VEC 

User  Modules  (14) 

Executive  Operation  Modules 

(See  Section  5.6) 

(See  Section  5.7) 

DDR 

M0DA 

BEGIN 

JUMP 

DUMM0D1 

M0DB 

CHKPNT 

LABEL 

DUMM0D2 

M0DC 

C0ND 

PRECHK 

DUMM0D3 

0UTPUT 

END 

PURGE 

DUMM0D4 

0UTPUT4 

EQUIV 

REPT 

INPUTT3 

PARTVEC 

EXIT 

SAVE 

INPUTT4 

XYPRNPLT 

FILE 

XDMAP 

Substructure  DMAP  ALTERS  (19)  Supplementary  Functional  Modules  (2) 

(See  Section  5.9)  (See  Section  5.10) 


BREC0VER  REDUCE  EQMCK  GPSPC 

CHECK  RENAME 

C0M8INE  REST0RE 

DELETE  RUN 

DESTR0Y  S0FIN 

DUMP  S0F0UT 

EDIT  S0FPRINT 

EQUIV  S0LV 

PL0T  SUBSTRUCTURE 

REC0VER 
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In  the  examples  that  accompar\y  each  description,  the  following  notation  is  used: 

1.  Upper  case  letters  and  special  symbols  In  the  DMAP  calling  sequence  must  be  punched  as 
shown  except  for  data  block  names,  parameter  names,  and  label  names  which  are  symbolic. 

2.  lower  case  letters  represent  constants  whose  permissible  values  are  Indicated  In  the 
descriptive  text. 

Due  to  the  many  possible  forms  which  may  be  used  when  writing  parameters,  a variety  of 
arbitrarily  selected  forms  will  be  used  in  the  examples.  This  does  not  Imply  that  the  form  used 
In  any  example  Is  required  or  that  It  Is  the  only  acceptable  form  allowed. 

The  terms  form,  type,  and  precision  are  used  In  many  functional  module  descriptions.  By  form 
Is  meant  one  of  the  following: 


Form 

1 

2 

6 


Meaning 
Square 
Rectangular 
Synmetrl  c 


By  type  Is  meant  one  of  the  following: 

Type  Meaning 

1 Real,  single  precision 

2 Real,  double  precision 

3 Complex,  single  precision 

4 Complex,  double  precision 


By  precision  is  meant  one  of  the  following: 

Precision  Indicator  Meaning 

1 Single  precision  numbers 

2 Double  precision  numbers 
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Major  Functional  Modules  (79) 

(See  Section  4 of  the  Programmer' s Manual) 


ADR 

FRRD 

0PTPR1 

SDR3 

AMG 

FRRD2 

0PTPR2 

SDRHT 

AMP 

GI 

PLA1 

SMA1 

APD 

GKAD 

PLA2 

SMA2 

BMG 

GKAM 

PLA3 

SMA3 

CASE 

GPCYC 

PLA4 

SMP1 

CEAD 

GPFDR 

PL0T 

SMP2 

DDR1 

GP1 

PLTSET 

SSGHT 

DDR2 

GP2 

PLTTRAN 

SSG1 

ODRMM 

GP3 

PRTMSG 

SSG2 

DPD 

GP4 

RANDOM 

SSG3 

DSCHK 

GPSP 

RBMG1 

SSG4 

DSMG1 

GPSPC 

RBMG2 

TA1 

DSMG2 

GPMG 

RBMG3 

TRD 

EMA 

GUST 

RBMG4 

TRHT 

EMG 

I FT 

READ 

TRLG 

EQMCK 

MCE  1 

RMG 

VDR 

FA1 

MCE2 

SCE1 

XYPL0T 

FA2 

MTRXIN 

SDR1 

XYTRAN 

FRLG 

0FP 

SDR2 
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5.4  MATRIX 

Module 

ADD 

ADD5 

DEC0MP 

FBS 

MERGE 

MPYAD 

PARTN 

SDCMPS 

SMPYAD 

S0LVE 

TRNSP 

UMERGE 


OPERATIONS  MODULES 

Basic  Operation  Page 


[X] 

= a[A]  + b[B] 

5.4-2 

[X] 

= a [A]  + b[8]  • 

► c[C]  + d[D]  + e[E] 

5.4-3 

tA] 

*>  [L][U] 

5.4-4 

[X] 

- ([L][U])_1  [B] 

5.4-5 

[A]  ■ 

All  i A12 

5.4-7 

A21  | A22 

[X] 

- 1 

:a][bi  + [c] 

5.4-9 

[A] 

= > 

All  - A12 
A21  ; A22 

5.4-11 

[A] 

->  [L][U] 

5 . 4-1 3a 

[X] 

* [A][B]CC][D][E]  + [F] 

5.4-14 

[X] 

= [A]'1  [B] 

5.4-16 

[X] 

- [a]t 

5.4-18 

PHIF 

1- 

( phiaI 
(PHIfll  j 

5.4-19 

- 

“ 

K. . 

K.„ 

JJ 

Kej 

o? 

[ ^ 

. 

J 

UPARTN 
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I.  NAME:  ADD  (Matrix  Add) 

II.  PURPOSE:  To  compute  [X]  = a[A]  + b[B]  where  a and  b are  scale  factors. 

III.  DMAP  CALLING  SEQUENCE: 

ADD  A,B  / X / C,Y,ALPHA«(1. 0,2.0)  / C,Y,BETA«(3. 0,4.0)  $ 

IV.  INPUT  DATA  BLOCKS: 

A - Any  matrix 

B * Any  matrix 

Note;  [A]  and/or  [B]  may  be  purged,  in  which  case  the  corresponding  term  in  the  matrix  sum 
will  be  assumed  null.  The  input  data  blocks  must  be  unique. 

V.  OUTPUT  DATA  BLOCKS: 

X - matrix. 

The  type  of  [X]  is  maximum  of  the  types  of  [A],  [B],  a,  b.  The  size  of  [X]  is  the 
size  of  [A]  if  [A]  is  present.  Otherwise  it  is  that  of  [B] . 

Note:  [X]  cannot  be  purged. 

VI.  PARAMETERS : 

ALPHA  - Input-complex-sinqle  precision,  default  = (1.0,  0.0).  This  is  a,  the  scalar 
multiplier  for  [A]. 

BETA  - Input-complex-single  precision,  default  = (1.0,  0.0).  This  is  b,  the  scalar 
multiplier  for  [8j. 

Note:  If  Im( ALPHA)  or  Im(BETA)  = 0.0  the  corresponding  parameter  will  be  considered  real. 


1 


I 


i 


\ 
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I.  NAME:  ADDS  (Matrix  Add) 

II.  PURPOSE:  To  compute  [X]  - a[A]  + b[B]  + c[C]  + d[D]  + e[E]  where  a.  b,  c,  d and  e 

are  scale  factors. 

III.  DMAP  CALLING  SEQUENCE: 

A005  A.B.C.D.E  / X / C,Y,ALPHA»(1 .0,2.0)  / C,Y,BETA-(3. 0,4.0)  / C,Y,GAMMA-(5.0,6.0)  / 
C,Y,0£LTA«(7. 0,8.0)  / C,Y,EPSLN-(9.0,1 .0)  $ 


IV.  INPUT  DATA  BLOCKS: 

A,  B,  C,  D,  and  E must  be  distinct  matrices. 

Note:  Any  of  the  matrices  may  be  purged,  In  which  case  the  corresponding  term 

In  the  matrix  sum  will  be  assumed  null.  The  Input  data  blocks  must  be  unique. 


V.  OUTPUT  DATA  BLOCKS: 

X - matrix. 

The  type  of  [X]  Is  maximum  of  the  types  of  A,  B,  C,  D,  E,  a,  b,  c,  d,  e.  The  size 
of  [X]  Is  the  size  of  the  first  nonpurged  input. 

Note:  [X]  cannot  be  purged. 


VI.  PARAMETERS: 


ALPHA  - Input-complex-single  precision,  default  = (1.0,  0.0).  This  Is  a,  the  scalar  multiplier 
for  [A]. 

BETA  - Input-complex-single  precision,  default  * (1.0,  0.0).  This  Is  b,  the  scalar  multiplier 
for  [B], 


GAMMA  - Input-complex-single  precision,  default  = (1.0,  0.0).  This  is  c,  the  scalar  multiplier 
for  [C]. 

DELTA  - Input-complex-single  precision,  default  = (1.0,  0.0).  This  Is  d,  the  scalar  multiplier 
for  [0]. 

EPSLN  - Input-complex-single  precision,  default  = (1.0,  0.0).  This  is  e,  the  scalar  multiplier 
for  [E], 


Note:  If  Im( ALPHA) , Im(BETA) , Im( GAMMA),  Im( DELTA) , or  Im(EPSLN)  = 0.0,  the  corresponding 

parameter  will  be  considered  real. 
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I.  DECOMP  (Matrix  Decomposition) 

II.  PURPgSE:  To  decompose  a square  matrix  [A]  Into  upper  and  lower  triangular  factors  [U]  and 
CL]  . 

[A]  ->  [L][U] 

III.  DMAP  CALLING  SEQUENCE: 

DEC0MP  A / L,U  / V,Y,KSYM  / V,Y,CH0LSKY  / V.N.MINDIAG  / V.N.DET  / V,N,P0WER  / V.N.SING  $ 

IV.  INPUT  DATA  BLOCKS: 

A - A square  matrix 

V.  OUTPUT  DATA  BLOCKS : 

L - Nonstandard  lower  triangular  factor  of  [A]. 

U - Nonstandard  upper  triangular  factor  of  [A]. 

VI . PARAMETERS: 

KSYM  - Input-Integer,  default  « 0.  1.  use  symmetric  decomposition.  0,  use  unsymmetrlc 
decompos i ti on . 

CH0LSKY  - Input-integer,  default  ■ 0.  1,  use  Cholesky  decomoosltlon  - matrix  must  be  positive 

definite.  0,  do  not  use  Cholesk.y  decomposition. 

MINDIAG  - Output-real  double  precision,  default  - 0.0D0.  The  minimum  diagonal  term  of  [U], 

DET  - Output-complex  single  precision,  default  ■ O.ODO.  The  scaled  value  of  the 
determinant  of  [A], 

P0WER  - Output-integer,  default  * 0.  Integer  P0WER  of  10  by  which  DET  should  be  multiplied 
to  obtain  the  determinant  of  [A]. 

SING  - Output-integer,  default  * 0.  SING  is  set  to  -1  if  [A]  is  singular. 

VII.  REMARKS: 

1.  Nor-standard  triangular  factor  matrix  data  blocks  are  used  to  Improve  the  efficiency 
of  the  back  substitution  process  In  module  FBS.  The  format  of  these  data  blocks  Is 
given  in  Section  2 of  the  Programmer's  Manual. 

2.  Thr  matrix  manipulating  utility  modules  should  be  cautiously  employed  when  dealing  with 
non-standard  matrix  data  blocks. 

3.  If  the  CH0LSKV  option  is  selected,  the  resulting  factor  (which  will  be  written  as  [U]) 
cannot  be  input  to  FBS. 

4.  Variable  parameters  output  from  functional  modules  must  be  SAVEd  if  they  are  to  be 
subsequently  used.  See  the  Executive  Module  SAVE  description. 
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A - Ltft  h«nd  matrix  In  the  matrix  product  [A][B] 

B - Right  hand  matrix  In  the  matrix  product  [A][B] 

C - Matrix  to  be  added  to  [A][B] 

Notes : 

1.  If  no  matrix  Is  to  be  added.  [C]  must  be  purged. 

2.  [A].  [B],  [C]  must  be  physically  different  data  blocks. 

3.  [A]  and  [B]  must  not  be  purged. 

4.  [A],  [B],  and  [C]  must  be  conformable.  This  condition  Is  checked  by  MPYAD. 


V. . OUTPUT  DATA  BLOCKS: 

X - Matrix  resulting  from  the  MPYAD  operation. 
Note:  [X]  may  not  be  purged. 

VI.  PARAMETERS: 


T 

Integer- Input,  no  default. 

I 

T-i 

1 

1 0 

1 +1 

SIGNAB  - 

Integer- Input,  default  • 1. 

SIGNAB  • | 

!-? 

S1GNC  - 

Integer- Input,  default  « 1. 

S15NC  ■ 

1 

.? 

perform  [A]T[B] 
perform  [A][B] 

oerform  [A]t.B] 
omit  [A]TB1 
perform  [Aj[B] 

add  [C] 
omit  [C] 
subtract  [C] 


TYPEX  - Input- integer,  default  ■ 0. 


- Output* Integer 


0 • logical  choice  based  on  Input 

1 - output  type  of  matrix  X Is  real 

single  precision 

2 - output  type  of  matrix  X Is  real 

double  precision 

3 - output  type  of  matrix  X Is  complex 

single  precision 

4 * output  type  of  matrix  X Is  complex 

double  precision 

TYPEX  used. 


i 

i 

i 
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EXAMPLES: 

1.  [X]  » [A][B]+[C]  ([X]  let  notes) 

MPYAO  A.B.C  / X / C,N,0  $ 

2.  [X]  • [A]T[B]-[C]  ([X]  real  single-precision) 

MPYAO  A,B,C  / X / C,N,1  / C.N.I  / C,N,-1  / C,N,1  $ 

3.  [X]  • *[A][8]  ([X]  SM  notes) 

MPYAO  A.B,  / X / C.N.O  / C.N.-1  $ 

Notts:  Th#  precision  of  [X]  Is  determined  froei  the  Input  matrices  In  that  If  anyone  of 
these  matrices  Is  specified  as  double  precision,  then  [X]  will  also  be  double  precision. 

If  the  precision  for  the  Input  matrices  Is  not  specified,  the  precision  of  the  system  flap 
will  be  used. 
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r 


i. 


ii. 


NAME:  PARTN  (Matrix  Partition) 

PURPOSE : To  partition  [A]  into  [AH],  [A12],  [A21] 

K- — cr — »| 


m => 


A12  ■ 

A22  t 

m 

f 0 


and  [A22]: 


0 

0 


III. 


DMAP  CALLING  SEQUENCE: 

PARTN  A.CP.RP  / AH,A21,A12,A22  / V.Y.SYM  / V.Y.TYPE  / V.Y.FH  / V.Y.F21  / V.Y.F12  / V.Y.F22  S 


IV.  INPUT  DATA  BLOCKS: 

A - Matrix  to  bt  partitioned. 

CP  - Column  partitioning  vector  - single  precision  column  vector. 

RP  - Rom  partitioning  vector  - single  precision  column  vector. 

V.  OUTPUT  DATA  BLOCKS: 

All  - Upper  left  partition  of  [A] 

A21  - Lower  left  partition  of  [A] 

A12  - Upper  right  partition  of  [A] 

A22  - Lower  right  partition  of  [A] 

Notes:  1.  Any  or  all  output  data  blocks  may  be  purged. 

2.  For  si2e  of  outputs  see  METHOD  section  below. 


VI. 


PARAMETERS : 

SYM  - Input-integer,  default 
unsymmetric  partition.  If  SYM 
distinct. 

TYPE  - Input-inteoer,  default 
Fll  - Input- integer,  default 
F21  - Input-integer,  default 
F12  - Input-integer,  default 
F22  - Input-integer,  default 


-1.  SYM  chooses  between  a symmetric  partition  and  one 
0,  iCP)  is  used  as  (RP).  If  SYM  > 0,  (CP)  and  (RP)  are 


0.  Type  of  output  matrices  - see  Remark  8 
0.  Form  of  [All], 

0.  Form  of  [A2I]. 

0.  Form  of  [AI2], 

0.  Form  of  [A22). 


See  Remark  7 


VII.  METHOD: 

Let  NC  = number  of  nonzero  terms  in  iCP). 

Let  HR  * number  of  nonzero  terms  in  {RP) . 

Let  NR0WA  - number  of  rows  in  [A]. 

Let  NCPLA  ■ number  of  columns  in  [A]. 


Case  I (CP)  purged  and  SYM  - 0. 

[All]  is  a (NR0WA-NR)  by  NC0LA  matrix. 
[A21]  is  a MR  by  MC0LA  mairix. 

[A12j  is  not  written. 

[A 22]  is  not  written. 


[A]  - 


All 

A21 

- 
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i 

I 

> 

i 


! 

t 


CASE  2 {RP}  purged  and  SYM  >0 
[All]  1*  a mm  by  (NC0LA  * NC)  matrix. 

[A21]  1$  not  written.  [A] 

[A12]  Is  a NR0WA  by  NC  matrix. 

[A22]  Is  not  written. 

CASE  3 SYM  < 0 ((RP)  must  be  purged) 

[All]  Is  a mm  - NC)  by  (NC0LA  - NC)  matrix. 

[A21]  Is  a NC  by  {NC0LA  - NC)  matrix.  M 

[A12]  1$  a (NR0WA  - NC)  by  NC  matrix. 

[A22]  Is  a NC  by  NC  matrix. 

CASE  4 neither  TCP > nor  (RP)  purged  and  SYM  >0 
[All]  is  a (NR0WA  - NR)  by  (NC01A  - NC)  matrix. 

[A21]  Is  a NR  by  (NC01A  - NC)  matrix.  [A] 

[AT 2}  Is  a (NR0WA  - NR)  by  NC  matrix, 

[A22]  is  a NR  by  NC  matrix. 


[All 

: Ai2] 

All 

! A12 

A21 

! A22 

M 

"ah 

j A12 

A21 

| A22 

VIII.  REMARKS: 
1. 
2. 


3. 

4. 


5. 

6. 


If  [A]  Is  purged,  PARTN  will  cause  all  output  data  blocks  to  be  purged. 
If  (CP)  Is  purged,  [A]  Is  partitioned  as  follows: 


[A] 


"ah' 

_A21_ 


If  {RP}  Is  purged  and  SYM  > 0,  [A]  Is  partitioned  as  follows: 
[A]  ■>  [All  J A12] 

If  ( RP]  is  purged  and  SYM  < 0,  [A]  Is  partitioned  as  follows: 


r A1 T I A12"l 


(_A21  I A22J 


where  (CP)  Is  used  as  both  the  row  and  column  partitioned 
{RP}  and  'CP1  cannot  both  be  purged. 

f All  I A12l 


LA2I  | A22 J 


Let  [A]  be  a m by  n order  matrix. 

Let  (CP)  be  a n order  column  vector  containing  q zero  elements. 
Let  'RP1  be  a m order  column  vector  containing  p zero  element. 


Partition  [All]  will  consist  of  all  elements  A^  of  [A]  for  which  CP ^ ■ RP,  • C In 
the  same  order  as  they  appear  in  [A], 

Partition  [A12]  will  consist  of  all  elements  A^  of  [A]  for  whim  CPjpO  and  RP^'O 
In  the  same  order  as  they  appear  in  [A], 


1 


k 
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Partition  [A21]  will  consist  of  all  elements  A^  or  [A]  for  which  CPj  « 0 and 
RP.j  4 0 in  the  same  order  as  they  appear  In  [A]. 

Partition  [A22]  will  consist  of  all  elements  A^j  of  [A]  for  which  CPj  4 0 and 
RP.j  f 0 in  the  same  order  as  they  appear  in  [A]. 

7.  If  the  defaults  for  Fll,  F21,  F12  or  F22  are  used,  the  corresponding  matrix  will 
be  output  with  a compatible  form  entered  in  the  trailer. 

8.  If  TYPE  = 0,  the  type  of  the  output  matrices  will  be  the  type  of  the  input  matrix  [A]. 
IX.  EXAMPLES : 

1.  Let  [A],  (CPI  and  {RP}  be  defined  as  follows: 


[A]  = 

fl.O  2.0  3.0  4.0] 
5.0  6.0  7.0  8.0 
1.9.0  10.0  11.0  12. Oj 

1 

, (CP)  = J 

1.0 

0.0 

1.0 

1.0 

| * 

(RP) 

o o o 

O O 
II 

i 

Then,  the 

DMAP  instruction 

PARTN 

A,CP,RP  / A11.A21,A12,A22  / 

C.N.l  $ 

will  create  the  real  double  precision 

matrices 

[All] 

- [i:S]  • m - 2 

[A12]  * 

n.o 

[5.0 

3.0 

7.0 

4.0] 
8.0J  * 

F12  = 2 

[A21] 

= [10.0]  , F21  = 1 

[A22]  = 

[9.0 

11.0 

12.0]  , 

F22  = 2 

2.  If,  in  Example  1,  the  DMAP  instruction  were  written  as 
PARTN  A, CP,  / All ,A21,A12,A22  / C,N,1  $ 
the  resulting  matrices  would  be 


'2.0* 

fl.O 

3.0 

4.0' 

6.0 

[A12]  = 5.0 

7.0 

8.0 

10.0 

L9.0 

n.o 

12.0. 

[A21 ] = purged  [A22]  « purged 


3. 


If,  in  Example  1,  the  DMAP  instruction  were  written  as 
PARTN  A, ,RP  / All  ,A21  ,A12,A22  / C,N,1  S 
the  resulting  matrices  would  be 


[ftn]  • D;S 

[A21  ] = [9.0 


2.0  3.0  4.0] 

6.0  7.0  8.0J 

10.0  11.0  12.0] 


[A12] 

[A22] 


purged 

purged 
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I.  NAME:  SDCMPS  (Symmetric  Decomposition) 

II.  PURPOSE:  To  decompose  a matrix  [A]  into  upper  and  lower  triangular  factors  [U]  and  [L]. 

[A]  ->  [L][U]  . 

Badly  conditioned  matrix  columns  for  symmetric  real  matrices  are  Identified  In  external 
Identification  numbers.  Various  user  exit  controls  for  error  conditions  are  available. 

III.  DMAP  CALLING  SEQUENCE: 

SDCMPS  USET.GPL.SIL.A  / t,U  / V.Y.SYM  / V,Y, DIAGCK  / V,Y, DIAGET  / V.Y.PDEFCK  / V,N,SING  / 

V.Y.SET  / V,Y,CH0LSKY  / V.N.DET  / V.N.MINDIA  / V.N.P&WER  / 
V.Y.SUBNAM  $ 


IV.  INPUT  DATA  BLOCKS: 

USET  - Displacement  Set  Definition  Table 
GPL  - Grid  Point  List 
SIL  - Scalar  Index  List 

A - A real  symmetric  matrix  (may  not  be  purged) 

Note:  Error  conditions  will  be  Identified  by  column  number  if  USET,  GPL,  or  SIL  are  purged 

for  non-substructuring  problems. 


V.  OUTPUT  DATA  BLOCKS: 

L - Lower  triangular  factor  of  [A] 
U - Upper  triangular  factor  of  [A] 


VI.  PARAMETERS: 

SYM  - Input,  integer,  default  ■ 0.  1,  use  symmetric  decomposition.  -1,  use  unsynmetrlc 

decomposition.  0,  use  decomposition  based  on  Input  matrix  form. 

DIAGCK  - Input,  Integer,  default  * 0.  Diagonal  slngulerlty  or  nonconservative  column  exit 
flag. 

= 0 - nonfatal  messages  for  es  > Ts  (see  DIAGET  and  Remark  6 for  definitions). 

> 0 - a maximum  of  DIAGCK  messages  for  es  > Ts  before  aborting  decomposition  prior 

to  completion. 

< 0 - no  check  of  es. 

DIAGET  - Input,  Integer,  default  * 20.  Diagonal  singularity  error  tolerance.  Used  in 

conjunction  with  OIAGCK.  A message  Is  issued  If  the  error,  es  > Ts  = 2*n,  where 
n * DIAGET. 

PDEFCK  - Input,  Integer,  default  - 0.  Positive  definite  exit  flag. 

■ 0 - nonfatal  messages  are  issued  for  D^  < 0.0  and  fatal  messages  are  issued 
for  D<<  ■ 0.0. 

> 0 - a maximum  of  PDEFCK  fatal  messages  for  all  < 0.0  are  Issued  before 

aborting  decomposition  prior  to  completion. 

< 0 - no  check  for  Du  < 0.0.  If  Du  * 0.0,  absolute  value  of  PDEFCK  messages  are 

Issued  before  aborting  decomposition  prior  to  completion. 

SING  - Output,  Integer,  no  default.  SING  is  set  to  -1  if  [A]  is  singular,  0 if  not  posi- 
tive definite,  and  1 otherwise,  in  the  given  order. 
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SET*  - Input,  BCD,  default  - L.  The  displacement  set  to  which  [A]  belongs. 

CH0LSKY  - Input,  Integer,  default  - 0.  Cholesky  decomposition  Is  used  If  the  value  Is  1 

(matrix  must  be  positive  definite);  Cholesky  decomposition  Is  not  used  for  values 
other  than  1. 

DET  - Output,  real  single  precision,  default  * 0.0.  The  scaled  value  of  the  determinant 
of  [A]. 

MINDIA  - Output,  double  precision,  default  * O.ODO.  Minimum  diagonal  of  [U]. 

P0WER  - Output,  Integer,  default  ■ 0.  Integer  power  of  10  by  which  DET  should  be  multi- 

plied to  obtain  the  determinant  of  [A]. 

SUBNAM  - Input,  BCD,  default  - N0NE.  Name  of  substructure  being  solved.  Not  necessary 
unless  this  is  a substructuring  problem. 

REMARKS: 

1.  Non-standard  triangular  factor  matrix  data  blocks  are  used  to  Improve  the  efficiency  of 
the  back  substitution  process  In  module  FBS.  The  format  of  these  data  blocks  Is  given 
In  Section  2 of  the  Programmer's  Manual. 

2.  If  the  CH0LSKY  option  is  selected,  the  resulting  factor  (which  will  be  written  as  [U]) 
cannot  be  Input  to  FBS. 

3.  Upon  finding  a zero  diagonal  (D^)  on  the  decomposed  matrix  a value  of  1.0  Is  substituted 
for  the  diagonal  term  If  decomposition  is  to  proceed.  However,  the  fatal  error  flag  Is 
always  set  in  this  case. 

4.  All  zero  columns  on  the  input  matrix  cause  fatal  messages  and  decomposition  Is  not 
attempted.  If  a system  error  occurs,  a null  column  might  result  during  decomposition  in 
which  case  the  column  is  labeled  as  a "Bad  Column"  and  the  decomposition  Is  aborted. 

5.  A nonpositive  definite  matrix  (decomposed  diagonal  element  less  than  zero)  causes  the 
absolute  value  to  be  substituted  only  with  the  Cholesky  option  and  If  decomposition  is 
to  be  continued. 

6.  The  diagonal  singularity  test  is, 

2]~P  > 

S tD11/A11 I 

where  p is  the  number  of  bits  in  the  mantissa  (machine  dependent),  is  the  1^*  diagonal 
term  of  the  decomposed  matrix,  and  A.^  is  the  i*^  diagonal  term  of  the  input  matrix,  [A]. 

7.  All  matrix  messages  give  the  input  and  decomposed  diagonal  value  except  for  situations 
where  the  input  matrix  is  in  error  (e.g.,  the  matrix  is  classified  as  rectangular  or  has 
a null  column). 

8.  Nonconservative  columns  (identified  by  D.^  > 1.001  * A^)  are  identified. 

9.  Variable  parameters  output  from  functional  modules  must  be  SAVEd  if  they  are  to  be 
subsequently  used.  See  Executive  Module  SAVE  instruction. 

10.  Setting  M0DC0M(1)  to  -1  on  the  NASTRAN  card  (see  Section  2.1)  allows  the  time  and  core 
estii'tes  to  be  made  without  actually  doing  the  decomposition.  Absolute  values  greater 
than  1 rigi'-vo  the  variable  CL0SE  documented  in  Section  3.5.14.4  of  the  Programmer's  Manual. 
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VIII.  EXAMPLES: 

1.  To  use  the  SDCMPS  module  In  a static  analysis  (Rigid  Format  I,  Series  0),  modules  SMP1 
and  RBMG2  must  be  removed.  For  this  case,  the  required  alters  are  as  follows: 

ALTER  78  $ 

PARAM  //C.N.PREC/V.N.MPREC  $ ] 

ALTER  96,  97  $ 

VEC  USET/V/C,N,F/C,N,0/C,N,A  $ 

CHKPNT  V $ 

PARTN  KFF,V,/K00,,K|»A,KAAB  $ \ 

CHKPNT  K00.K0A.KAAB  $ 

SDCMPS  USET,GPL,SIL,K00/L00,/V,N,SYM/C,Y  ,DIAGCK=0/C,Y,DIAGET=20/ 

C,Y,PDEFCK=O/V,N,SING0/C,N,0/C,N,Q/V,N,DET0/V,N,MINDIA0/ 

V.N.P0WER0  $ 

SAVE  SING0,DET0,MINDIA0,P0WER0  $ 

C0ND  LSING.SING0  $ 

CHKPNT  L 00  $ 

FBS  L00,,K0A/G0/C,N,1/C,N,-1  $ 

CHKPNT  G0  $ 

MPYAD  K0A,G0,KAAB/KAA/C,N,1/C,N,1/C,N,1/V,N,MPREC  $ 

CHKPNT  KAA  $ 

ALTER  105,  105  $ 

SDCMPS  USET,GPL,SIL,KLL/LLL,/V,N  ,SYM/C,Y  ,DIAGCK=0/C,Y,DIAGET=20/ 

C,Y,PDEFCK=0/V,N,SINGL/C,N,L/C,N,0/V,N.DETL/V,N,MINDIAL/ 

V.N.P0WERL  $ j 

SAVE  SINGL.DETL .MINDIAL ,P0WERL  $ j 

C0ND  LSING.SINGL  $ ] 

ALTER  175  $ j 

LABEL  LSING  $ j 

PRTPARM  //C,N,O/C,N,SING0  $ j 

PRTPARM  //C,N,0/C,N,SINGL  $ | 

a 

PRTPARM  //C,N,-1/C,N,DMAP  $ 

ENDALTER  $ ;j 

The  input  parameters  SYM,  DIAGCK,  DIAGET,  and  PDEFCK  may  be  changed  from  the  values  jj 

illustrated  above  by  either  using  the  form  /C,N,i/  or  by  including  a PARAM  bulk  data 

}; 

card  with  a different  value.  \ 

2.  To  use  the  SDCMPS  module  in  a real  eigenvalue  analysis  (Rigid  Format  3,  Series  0), 
modules  SMP1  and  RBMG2  must  be  removed.  For  this  case,  the  required  alters  are  as 
follows: 

ALTER  81,  82  $ 

VEC  USET/V/C,N,F/C,N,0/C,N,A  $ 

j.  CHKPNT  V $ 

! 
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PARTN  KFF,V,/K00,,K0A,KAAB  $ 

CHKPNT  K00 , K0A , KAAB  $ 

SDCMPS  USET,GPL,SIL,K00/L00,U00/V,N,SYM/C,Y,DIAGCK«O/C,Y,DIAGET*2O/ 
C,Y,PDEFCK«O/V,N,SING0/C,N,0/C,N,O/V,N.DET0/V,N,MINDIA0/ 

V.N.P0WER0  $ 

SAVE  SING0,DET0,MINDIA0,P0WER0  $ 

C0ND  LSING.SING0  $ 

CHKPNT  L00.U00  $ 

FBS  L00,U00,K0A/G0/C,N,1/C,N,-1  $ 

CHKPNT  G0  $ 

MPYAD  K0A,G0,KAAB/KAA/C,N,1  $ 

CHKPNT  KAA  $ 

ALTER  89,  89  $ 

SDCMPS  USET ,GPL ,SIL ,KLL/LLL,/V,N,SYM/C,Y,DIAGCK=0/C,Y ,DIAGET=20/ 
C,Y,PDEFCK=0/V,N,SINGL/C,N,L/C.N,0/V.N,DETL/V,N,MlNDIAL/ 

V,N,P0WERL  $ 

SAVE  SINGL,OETL,MINDIAL,P0WERL  $ 

C0ND  LSING.SINGL  $ 

ALTER  133  $ 

LABEL  LSING  $ 

PRTPARM  //C,N,O/C,N,SING0  $ 

PRTPARM  //C,N,0/C,N,SINGL  $ 

PRTPARM  //C,N,-1/C,N,DMAP  $ 

ENDALTER  S 

The  input  parameters  SYM,  DIAGCK,  DIAGET,  and  PDEFCK  may  be  changed  from  the  values 
illustrated  above  as  indicated  under  Example  1. 
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I.  NAME:  SMPYAD  (Matrix  Series  Multiply  and  Add) 


II.  PURPOSE : To  multiply  a series  of  matrices  together  and,  optionally,  add  another 

matrix  to  the  product: 

[X]  - [A][B]tC][D][E]  ♦ [F]  . 

III.  DMAP  CALLING  SEQUENCE: 

SMPYAD  A,B,C,0.E,F  / X / C,N,n  / V.N.SIGNX  / V.N.SIGNF  / V.N.PX  / V,N,TA  / 

V.N.TB  / V N.TC  / V,N,T0  $ 

IV.  INPUT  DATA  BLOCH: 

A \ 

B / 

C ) - Up  to  5 matrices  to  be  multiplied  together,  from  left  to  right. 

D \ 

E I 

F - Matrix  to  be  added  to  the  above  product. 

Notes : 

1.  If  one  of  the  five  multiplication  matrices  is  required  in  the  product  (see 
parameter  n below)  and  is  purged,  the  entire  calculation  Is  skipped. 

2.  If  the  [F]  matrix  Is  purged,  no  matrix  will  be  added  to  the  product. 

3.  The  Input  matrices  must  be  conformable.  This  condition  is  checked  by  SMPYAD. 


V.  OUTPUT  DATA  BLOCKS: 


X - Resultant  matrix  (may  not  be  pre-purged). 


VI.  PARAMETERS: 


1.  n = number  of  matrices  Involved  In  the  product,  counting  from  the  left  (Integer, 

Input) 

2.  SIGNX  * sign  of  the  product  matrix  (e.g.,  [A][B][C][D][E]) 

* 1 for  plus,  -1  for  minus  (Integer,  input) 

3.  SIGNF  = sign  of  the  matrix  to  be  added  to  the  product  matrix  (Integer,  Input) 

* 1 for  plus,  -1  for  minus 

4.  PX  = output  precision  of  the  final  result  (Integer,  Input) 

= 1 for  single-precision,  2 for  double-precision,  0 logical  choice  based 
on  Input  matrices. 

5.  TA  \ 

TB  ( = transpose  indicators  for  the  [A],[B],[C],  and  [D]  matrices  (1  if  transposed 
TC  ( ~ matrix  to  be  used  In  the  product;  0 if  untransposed)  - (Integer,  input) 

TO  ' 


5.4-14  (12/31/77) 


MATRIX  OPERATIONS  MODULES 


J 

V Note: 

All  the  parameters  except  n have  default  values  as  follows: 

SIGNX  ■ 1 (sign  of  product  Is  plus) 

SIGN?  = 1 (sign  of  added  matrix  Is  plus) 

PX  =0  (logical  choice  based  on  Input  matrices) 

* 0 (use  untransposed  [A],[B],[C],  and  [D]  matrices  In  the  product) 
(the  number  of  transpose  Indicators  required  Is  one  less  than 
the  number  of  matrices  In  the  product.  The  last  matrix  In  the 
product  cannot  be  transposed.) 

VII.  METHOD: 

The  method  is  the  same  as  for  the  MPYAD  module  with  the  following  additional  remarks: 

1.  None  of  the  matrices  may  be  diagonal. 

2.  Except  for  the  final  product,  all  intermediate  matrix  products  are  generated  In 
double-precision. 

3.  The  matrices  are  post-multiplied  together  from  right-to-left,  l.e.,  the  first  product 
calculated  is  the  product  of  matrix  n-1  and  matrix  n. 


VIII.  EXAMPLES: 

1.  To  compute  [X.'1  " [A][B]T[C]-[F] , use 

SMPYAD  A,B,C,,,F  / X / C,N,3  / C.N.l  / C,N,-1  / C,N,0  / C,N,0  / C,N,1  $ 

2.  To  compute  [Z]  = -[U]T[V]T[W]([X]T[Y],  use 

SMPYAD  U.V.W.X.Y,  / Z / C,N,5  / C,H,-1  / C,N,0  / C,N,0  / C.N.l  / C,N,1  / 
C.N.l  / C ,N,1  $ 
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I.  NAME:  SOLVE  (Linear  System  Solver) 

II.  PURPOSE:  To  solve  the  Matrix  Equation 

[A][X]  - + [B] 

III.  OMAP  CALLING  SEQUENCE: 

S0LVE  A.B  / X / V.Y.SYM  / V.Y.SIGN  / V.Y.PREC  / V.Y.TYPE  $ 

IV.  INPUT  DATA  BLOCKS: 

A - square  real  or  complex  matrix 

B - rectangular  real  or  complex  matrix  (If  purged,  the  Identity  matrix  Is  assumed). 

V.  OUTPUT  DATA  BLOCKS: 

X - A rectangular  matrix 

Note:  A standard  matrix  trailer  will  be  written,  Identifying  [X]  as  a rectangular 
matrix  with  the  same  dimensions  as  [B]  and  the  type  specified. 


VI.  PARAMETERS: 

SYM  - Input-integer,  default  * 0 

- Output-integer 

SIGN  - Input-Integer,  default  = 1 

PREC  - Input- integer,  default  * 0 

- Output-integer 


!-l  - use  unsymmetrlc  decomposition 
1 - use  symmetric  decomposition 
0 - logical  choice  based  on  Input  matrices 

SYM  used. 

( 1 - solve  [A][X]  » [Bj 
(-1  - solve  [A][X]  « -[r] 

0 - logical  choice  based  on  Input 
1 - use  single  precision  arithmetic 
2 - use  double  precision  arithmetic 

PREC  used. 
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I.  NAME:  UMERGE  (Merges  two  matrices  based  on  USET) 

II.  PURPOSE : To  merge  two  column  matrices  (such  as  load  vectors  or  displacement  vectors)  Into 
a single  matrix. 

III.  DMAP  CALLING  SEQUENCE: 

UMERGE  USET, PHIA, PHI0  / PHIF  / V,N,MAJ0R»F  / V.N.SUBO-A  / V.N.SUBl-L  $ 

IV.  INPUT  DATA  BLOCKS: 

USET  - Uset  [or  U-set  (Oynamlcs)] 

j Any  matrices 
PHI0  1 

Note:  1.  USET  may  not  be  purged. 

2.  PHIA  or  PHI0  may  be  purged  In  which  case  their  respective  elements  will  be  zero. 

3.  PHIA,  PHI0  and  PHIF  must  be  related  by  the  following  matrix  equation 

j 

{®}  =>  |PH,F}  j 

V.  OUTPUT  DATA  BLOCKS:  j 

PHIF  - matrix  1 

Note:  PHIF  must  not  be  purged.  ' 

I 


VI.  PARAMETERS: 

MAJOR  - BCD  value  from  table  on  page  5.5-13  (Input,  no  default) 

SUBO  - BCD  value  from  table  on  page  5.5*13  (Input,  no  default) 

SUB1  - BCD  value  from  table  on  page  5.5-13  (Input,  no  default) 

Note:  The  set  equation  MAJOR  ■ SUBO  + SUB1  should  hold. 
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I.  NAME:  UPARTN  (Partitions  a matrix  based  on  USET) 

II.  PURPOSE : To  perform  symmetric  partitioning  of  displacement  method  matrices  (particularly  to 
allow  user  splitting  of  long  running  modules  such  as  SMP1). 

III.  DMAP  CALLING  SEQUENCE: 

UPARTN  USET, KII  / KJJ,KLJ,KJL,KLL  / V,N,MAJQR«I  / V,N,SUBO«J  / V,N,SUB1-L  $ 

IV.  INPUT  DATA  BLOCKS: 

USET  - U-set  [or  U-set  (Dynamics)] 

KII  - Any  displacement  matrix 
Note:  1.  USET  may  not  be  purged 

2.  KII  may  be  purged  In  which  case  UPARTN  will  simply  return,  causing  the  output 
matrices  to  be  purged. 

V.  OUTPUT  DATA  BLOCKS: 

matrix  partitions 

1.  Any  or  all  output  data  block(s)  may  be  purged. 

2.  UPARTN  forms: 


VI.  PARAMETERS: 


MAJOR  - BCD  value  from  table  on 
SUBO  - BCD  value  from  table  on 
SUB1  • BCD  value  from  table  on 
Note:  The  set  equation  MAJOR  * 


page  5.  5-13  (Input,  no  default) 
page  5.  5-13  (Input,  no  default) 
page  5.  5-13  (Input,  no  default) 
SUBO  + SUB1  should  hold. 


j 
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5.5  UTILITY  MODULES 


Module 

Basic  Function 

P«Q* 

C0PY 

Generate  a physical  copy  of  a data  block 

5.5-2 

DIAGONAL 

Strip  diagonal  from  matrix 

5. 5- 2a 

INPUT 

Generate  most  of  bulk  data  for  selected 
academic  problems 

5.5-3 

INPUTT1 

Read  data  blocks  from  G!N0-written  user 
tapes 

5.5-4 

INPUTT2 

Read  data  blocks  from  F0RTRAN-wr1tten  tapes 

5.5-10 

LAMX 

Edit  or  generate  data  block,  LAMA 

5. 5- 12a 

MATGPR 

Print  Matrices  with  Grid  Point  Identification 

5.5-13 

MATPRN 

Print  Matrices 

5.5-15 

MATPRT 

Print  Matrices  associated  only  with  geometric 
grid  points 

5.5-16 

0UTPUT1 

Write  data  blocks  via  GIN0  onto  user  tapes 

5.5-17 

0UTPUT2 

Write  data  blocks  via  F0RTRAN  onto  user  tapes 

5.5-24 

0UTPUT3 

Punch  matrices  onto  DMI  cards 

5.5-28 

PARAM 

Manipulate  Parameter  values 

5.5-30 

PARAW. 

Selects  parameters  from  a user  Input  matrix 
or  table 

5.5-32 

PARAMR 

Performs  specified  arithmetic,  logical  and 
conversion  operations  on  real  or  complex 
parameters 

5.5-33 

PRTPARM 

Print  parameter  values  and  DMAP  error 

5.5-35 

PVEC 

Substructure  Analysis  Partitioning  Vector  Data 
Generator 

5.5-37 

SCALAR 

Convert  Matrix  element  to  parameter 

5.5-39 

SEEMAT 

Generate  Matrix  Topology  Displays 

5.5-40 

SETVAL 

Set  parameter  values 

5.5-43 

SWITCH 

Interchange  two  data  block  names 

5. 5-43a 

TABPCH 

Punch  NASTRAN  tables  cn  DTI  cards 

5.5-44 

TABPRT 

Print  selected  table  data  blocks  using  readable 
format 

5.5-45 

TABPT 

Print  table  data  blocks 

5.5-47 

T I METE  ST 

Provides  NASTRAN  system  timing  data 

5.5-48 

VEC 

Generate  partitioning  vector 

5.5-49 

Utility  modules  are  an  arbitrary  sub-division  of  the  Functional  Modules  and  are  used  to 
output  matrix  and  table  data  blocks  and  to  manipulate  parameters. 

The  data  block  names  corresponding  to  the  various  matrix  and  table  data  blocks  used  in  the 
Rigid  Format  OMAP  sequences  may  be  found  In  Section  3 or  in  the  NASTRAN  mnemonic  dictionary, 
Section  7. 
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I.  r"t:  C0PY 

II.  PURPOSE : To  generate  a physical  copy  of  a data  block. 

III.  OMAP  CALLING  SEQUENCE: 

COPY  061  / OB2  / PARAM  $ 

IV.  INPUT  DATA  BLOCKS: 

061  - Any  NASTRAN  data  block 

V.  OUTPUT  DATA  BLOCKS: 

DB2  - Any  valid  NASTRAN  data  block  name 

VI.  PARAMETERS: 

PARAM  - If  PARAM  < 0 the  copy  will  be  performed  - Integer,  Input,  default  • -1. 

VII.  METHOD:  If  PARAM  > 0 a return  Is  made,  otherwise  a physical  copy  of  the  Input  data  b<  ick 
Is  generated. 


VIII.  REMARKS: 

1.  The  Input  data  block  may  not  be  purged. 
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I | VI.  PARAMETERS:  The  meaning  of  the  first  parameter  (PI)  value  Is  given  In  the  table  below, 
j x (The  default  value  Is  0). 


PI  Value 

Meaning 

♦n 

Skip  forward  n data  blocks  before  reading. 

0 

Data  blocks  are  read  starting  at  the  current 
position.  The  current  position  for  the  first 
use  of  a tape  Is  at  the  label  (P3).  Hence, 

P3  counts  as  one  Data  Block. 

-1 

Rewind  before  reading,  position  tape  past 
label  (P3) . 

-3 

Print  data  block  names  and  then  rewind  before 
reading. 

-5 

Search  user  tape  for  first  version  of  data 
ulock  (D8i)  requested.  If  any  (OBI)  are  not 
found,  fatal  termination  occurs. 

-6 

Search  user  tape  for  final  version  of  data 
block  (DB1)  requested.  If  any  (0B1)  are  not 
found,  fatal  termination  occurs. 

-7 

Search  user  tape  for  first  version  of  data 
block  (DBi ) requested.  If  any  (OBI)  are  not 
found,  warning  message  is  written  on  the  out- 
put file  and  run  continues. 

-8 

Search  user  tape  for  final  version  of  data 
block  (DBi)  requested.  If  any  (DBI)  are  not 
found,  warning  message  is  written  on  the  out- 
put file  and  run  continues. 
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The  second  pi  ram  ter  (P2)  for  this  nodule  4s  the  FORTRAN  unit  number  from  which  the  data 
blocks  will  be  read.  This  unit  Is  not  required  to  be  a physical  tape.  The  allowable 
values  for  this  parameter  are  highly  machine  and  installation  dependent.  Reference  should 
be  made  to  Section  4 of  the  Programmer's  Manual  for  a discussion  of  this  problem.  (The 
default  value  for  P2  1$  11). 


User  Tape  Code 

FORTRAN  File  Name 

11 

UT1 

12 

UT2 

13 

IJT3 

14 

UT4 

15 

UTS 

The  third  parameter  (P3)  for  this  module  Is  used  as  the  FORTRAN  User  Tape  Label  for 
NASTRAN  Identification.  The  label  (P3)  Is  an  alphanumeric  variable  of  eight  characters 
or  less  (the  first  character  must  be  alphabetic).  The  value  of  P3  must  match  a 
corresponding  value  on  the  FORTRAN  User  Tape.  The  comparison  of  P3  and  the  value  or  the 
User  Tape  Is  dependent  on  the  value  of  Pi  as  shown  In  the  table  below.  (The  default  valu> 
for  P3  Is  XXXXXXXX). 


PI  Value 

Tape  Label  Checked 

♦n 

No 

0 

No 

-1 

Yes 

-3 

Yes  (Warring  Check) 

-5 

Yes 

-6 

Yes 

-7 

Yes 

-8 

Yes 

EXAMPLES: 

INPUTT2  Is  Intended  to  have  the  same  logical  action  as  the  GIN0  User  Tape  module  INPUTT1 
except  for  tape  reel  switching.  It  Is  therefore  suggested  that  the  examples  shown  under 
module  INPUTT1  be  used  for  INPUTT2  as  well,  excepting  the  ones  Involving  tape  reel 
switching. 
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II. 


NAME:  LAMX  (LAMA  Data  Block  Editor  or  Generator) 

PURPOSE ‘ Allows  modification  of  mode  frequencies,  which  Is  useful  In  dynamics  rigid  formats. 

This  can  be  used,  for  example,  to  test  the  effects  of  structural  uncertainties.  It 
does  not  require  a new  elgensolution. 


III.  DMAP  CALLING  SEQUENCE: 

LAMX  EDIT, LAMA/LAMB/C, Y.NLAM  $ 

IV.  INPUT  DATA  BLOCKS: 

EDIT  - The  editing  instruction  in  the  form  of  a DMI  matrix. 

LAMA  - An  output  of  the  READ  module  which  contains  frequencies  and  generalized  masses.  If 
purged,  the  output  is  generated  solely  from  EDIT  information. 


V.  OUTPUT  DATA  BLOCKS: 

LAMB  - An  edited  version  of  LAMA,  which  Is  suitable  for  Input  to  GKAM  and  (8FP  modules,  or  a 
matrix  from  LAMA. 


W 


VI.  PARAMETER: 

NLAM  - Integer.  The  maximum  number  of  modes  in  the  output  data  block.  If  NLAM  » 0,  the 

number  of  modes  in  LAMB  Is  equal  to  that  of  LAMA.  If  NLAM  < 0,  LAMB  will  be  a matrix. 

VII.  METHOD: 

The  DMI  matrix  (named  EDIT  In  the  above  calling  sequence)  has  one  column  for  each  mode.  Each 
column  has,  at  most,  three  entries  (rows).  Let  Rlf),  Rgn,  and  R3n  be  the  entries  In  the  first 
through  third  rows  of  the  nth  column.  The  nth  column  will  edit  the  frequency  fn  and  the 
generalized  mass  mn  of  the  nth  mode.  The  rules  defined  below  are  such  that  a null  column 
produces  no  change,  while  both  a fixed  frequency  shift  or  a percentage  change  may  be 
sped  fied. 

1.  If  R3n  < 0,  delete  the  mode  and  decrease  the  mode  number  of  higher  modes. 

2.  IfR3n>0, 

Frequency  « R]n  + 0+R2n)fn 


Generalized  mass  = < R R > g 
( 3n  * 3n 

The  change  for  generalized  mass  is  Ignored  unless  data  block  MI  Is  purged.  The  module  will 
generate  a LAMB  data  block  if  the  second  Input  Is  purged. 

Frequency  1 Rln 

Generalized  mass  * Rjn 

This  second  option  Is  useful  If  modes  are  created  external  to  NASTRAN  and  are  Input  Into  the 
program  via  USER  modules  or  DMI  Bulk  Data  cards. 


i 

•i 


.3 


I 
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If  NLAM  Is  less  than  zero,  a matrix  will  be  built  on  LAMB.  EDIT  Is  ignored,  and  columns  will 
be  built  with  eigenvalue,  omega,  frequency,  generalized  mass,  and  generalized  stiffness  until 
the  generalized  mass  Is  zero.  The  number  of  rows  should  then  match  the  number  of  eigenvectors 
requested. 

VIII.  REMARKS: 

1.  LAMA  may  be  purged.  If  LAMA  Is  purged,  than  a LAMB  Is  created  from  the  EDIf  Information. 


IX.  EXAMPLES: 

Assume  that  ten  modes  were  found  by  READ  and  it  is  desired  to  do  the  following: 


1 - 3 Leave  alone 

4 Multiply  frequency  by  .8 

5 Leave  alone 

6 Delete 

7 Replace  frequency  by  173.20 

8 Delete 


The  ALTER  would  be: 

ALTER  XX 

LAMX  LLLL , LAMA/LAMB/C, N, 7 $ 

EQUIV  LAMB,  LAMA/ALWAYS 


This  ALTER  must  be  placed  after  READ  and  before  GKAM.  The  DMI  Bulk  Data  card  would  be: 


1 23456  789  10 


DMI 

LLLL 

0 

2 

1 

1 

3 

7 

DMI 

LLLL 

4 

1 

0. 

-.2 

DMI 

LLLL 

6 

1 

0. 

0. 

-1. 

DMI 

LLLL 

7 

1 

173.20 

-1. 

2.  Create  a LAMA  with  fi  = 10.,  20.,  30. , 40. , and  m.  = 1 . , 1 . , 1 . , 2. 


ALTER  XX 

LAMX  EDIT, /LAMA  $ DEFAULT  PARAMETER  IS  ZER0. 
0FP  LAMA,,,,,//  $ 


1 2 3 4 5 6 7 8 9 10 


DMI 

EDIT 

0 

2 

1 

1 

3 

4 

DMI 

EDIT 

1 

1 

10. 

0. 

1. 

DMI 

EDIT 

2 

1 

20. 

0. 

1. 

DMI 

EDIT 

3 

1 

30. 

0. 

1. 

DMI 

EDIT 

4 

1 

40. 

0. 

2. 

.? 

i 
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Example  2: 

(a)  Objectives: 

(1)  Write  data  blocks  A,  B,  and  C on  INPT, 

(2)  Obtain  printout  of  the  names  of  all  data  blocks  on  INPT  after  step  (1). 

(3)  Make  two  copies  of  the  tape  created  in  (1). 

(4)  Add  data  blocks  D and  E to  one  of  the  tapes. 

(5)  Obtain  the  names  of  all  data  blocks  on  INPT  after  (4). 


(b)  DMAP  Sequence: 

BEGIN  $ (1) 

0UTPUT1  A,B,C, , //  C.N.-l  $ (2) 

0UTPUT1 , ....  a C.N.-3  $ (3) 

0UTPOT1  A,B ,C , , //  C.N, -2  $ (4) 

0UTPUT1  A,B,C,,  !!  C.N.-2  $ (5) 

0UTPUT1  0,E , , , 7 $ (6) 

01ITPUT1  , ,,,,  /'  C.N.-3  $ (7) 

END  $ (8) 


(c)  Remarks: 

(1)  DMAP  sequence  (2)  accomplishes  objective  (1)  since  the  tape  must  initially 
have  P3  written  on  it  when  first  used.  The  DMAP  statement  INPUTT1  A.B.C.,  /! 
C,N,-1  $ will  accomplish  the  same  thing. 

(2)  DMAP  sequence  (3)  accomplishes  objective  (2).  The  statement  1NPUTT1  / , ,,,  / 
C,N,-3  $ will  do  the  same  thing  and  add  a rewind. 

(3)  Statements  (4)  and  (5)  accomplish  objective  (3). 

(4)  Statement  (6)  accomplishes  objective  (4)  where  the  third  tape  is  used. 

(5)  Statement  ( 7 ) accomplishes  objective  (5).  The  statement  INPUTTl  ! ,,,,  ! C.N 
ui  i do  the  same  thing  and  add  a rewind. 

(6)  On  machines  where  tane  reel  switching  is  not  implemented,  the  second  paramete 
can  be  used  as  follows: 

BEGIN  $ 

0UTPUT1  A.B.C.,  /■■'  C.N.-l  S 

0trrruTi a C.N.-3  < 

0UTPUT1  A.B.C.,  //  C.N.-l  / C.N.l  $ 

0UTPUT1  A.B.C..  i>  C.N.-l  / C.N, 2 $ 

0UTPUT1  D.t  . ..  !!  C.N ,0  / C.N, 2 S 

0UTPUT1 7 C.N, -3  ' C.N. 2 $ 

END  $ 
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I.  NAME:  0UTPUT2  (Create  User  Written  FORTRAN  Tapes) 

(The  companion  module  is  INPUTT2) 

II.  PURP0SE : Writes  up  to  five  data  blocks  and  a user  tape  label  onto  a F0RTRAN-written  user 
tape  for  subsequent  use  at  a later  date.  0UTPUT2  is  also  used  to  position  the  user  tape 
prior  to  writing  the  data  blocks.  Multiple  calls  are  allowed.  A message  is  written  on 
the  output  file  for  each  data  block  successfully  written.  The  user  is  cautioned  to  be 
careful  when  positioning  a user  tape  with  0UTPUT2  since  he  may  inadvertently  destroy 
information  through  Improper  positioning.  Even  though  no  data  blocks  are  written,  an 
E0F  will  be  written  at  the  completion  of  each  call  which  has  the  effect  of  destroying 
anything  on  the  tape  forward  of  the  current  position. 

HI.  DMAP  CALLING  SEQUENCE: 

0UTPUT2  DB1  ,DB2,DB3,DB4,DB5  //  V,N,P1  / V,N,P2  / V,N,P3  $ 

IV.  INPUT  DATA  BL0CKS: 

DBi  - Any  data  block  which  the  user  desires  to  be  written  on  one  of  the  NASTRAN  F0RTRAN 
tape  files  UT1,  UT2,  through  UT5.  Any  or  all  of  the  input  data  blocks  may  be  purged.  Only 
nonpurged  data  blocks  will  be  placed  on  the  tape. 

V.  0UTPUT  DATA  BL0CKS:  None. 

VI.  PARAMETERS : 

The  meaning  of  the  first  parameter  (PI)  value  is  given  in  the  table  below.  (The  default 
value  is  0 ) . 


PI  Value 

Meaning 

+n 

Skip  forward  n data  blocks  before  writing. 

0 

Data  Blocks  are  written  starting  at  the  current 
position.  The  current  position  for  the  first 
use  of  a tape  is  at  the  label  (P3).  In  this  case 
P3  counts  as  one  Data  Block. 

-1 

Rewind  before  writing. 

-3 

Rewind  tape,  print  data  block  names  and  then 
write  after  the  last  data  block  on  the  tape. 

-9 

Write  a final  E0F  on  the  tape. 
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The  second  parameter  (P2)  for  this  module  Is  the  FORTRAN  unit  number  onto  which  the  data 
blocks  will  be  written.  This  unit  Is  not  required  to  be  a physical  tape.  The  allowable 
values  for  this  parameter  are  highly  machine  or  Installation  dependent.  Reference  should 
be  made  to  Section  4 of  the  Programmer's  Manual  for  a discussion  of  this  problem.  (The 
default  value  for  P2  Is  11).  I 


User  Tape  Code 

FORTRAN  File  Name 

11 

UT1 

12 

UT2 

13 

UT3 

14 

UT4 

15 

UT5 

The  third  parameter  (P3)  for  this  module  Is  used  to  define  the  F0RTRAN  User  Tape  Label.  1 
The  label  is  used  for  NASTRAN  Identification.  The  label  (P3)  Is  an  alphanumeric  variable  j 
of  eight  or  less  characters  (the  first  character  must  be  alphabetic)  which  Is  written 

on  the  user  tape.  The  writing  of  this  label  is  dependent  on  the  value  of  PI  as  follows:  1 
(The  default  value  for  P3  Is  XXXXXXXX).  J 


PI  Value 

Table  Label  Written 

i 

■-■a 

+n 

No 

1 

0 

No 

-1 

Yes 

-3 

No  (Warning  Check) 

i 

-9 

No 

i 


The  user  may  specify  the  third  parameter  as  V,Y,name.  The  user  then  must  also  Include  | 

a PARAM  card  In  the  bulk  data  deck  to  set  a value  for  name.  j 

i 

j 


i 
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VII.  EXAMPLES : 

0UTPUT2  Is  Intended  to  have  the  same  logical  action  as  the  GIN0  User  Tape  module  0UTPUT1 
except  for  tape  reel  switching.  It  is  therefore  suggested  that  the  examples  shown  under 
module  0UTPUT1  be  used  for  0UTPUT2  as  well,  excepting  the  ones  Involving  tape  reel 
switching.  All  examples  should  be  ended  with  a call  to  0UTPUT2  with  PI  3 -9. 

VIII.  REMARKS: 

The  primary  objective  of  this  module  Is  to  write  tapes  using  simple  FORTRAN  so  that  a 
user  can  read  NASTRAN  generated  data  with  his  own  program.  Similarly,  matrices  can  be 
generated  with  externally  written  simple  FORTRAN  programs  and  then  read  by  module  INPUTT2. 

In  order  to  do  this,  the  format  of  the  Information  on  these  tapes  must  be  adhered  to. 

The  basic  idea  Is  that  a one  word  logical  KEY  record  is  written  which  Indicates  what 
follows.  A zero  value  indicates  an  end-of-file  condition.  A negative  value  indicates 
the  end  of  a record  where  the  absolute  value  Is  the  record  number.  A positive  value 
indicates  that  the  next  record  consists  of  that  many  words  of  data. 
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METHOD:  The  nonzerc  elements  of  each  matrix  are  punched  on  double-field  DMI  cards  as 
shown  in  the  example  below.  The  name  of  the  matrix  is  obtained  from  the  header  record 
of  the  data  block.  Field  10  contains  the  three  character  parameter  value  In  columns 
74-76  and  an  Incremented  integer  card  count  in  columns  77-80. 


I.  EXAMPLE: 

Let  the  data  block  MAT  contain  the  matrix 


[MAT] 


1.0 

0.0 

6.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7.0 

0.0 

0.0 

0.0 

2.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5.0 

0.0 

0.0 

0.0 

9.0 

3.0 

0.0 

8.0 

0.0 

0.0 

0.0 

The  DMAP  instruction  0UTPUT3  MAT,,,,  //  C,N,0  / C.N.XYZ  $ will  then  punch  out  the 
DMI  cards  shown  below. 


DMI 

o 

is 

2 1 

2 

5 6 

+XYZ  0 

DMI* 

MAT 

1 

1 

1 . 000000 E 00 

*XYZ  1 

3 

2.00000QE  00 

5 

3. 000000 E 00 

*XYZ  2 

DMI* 

MAT 

2 

3 

4. 000000 E 00 

*XYZ  3 

*XYZ  3 

5. 000000 E 00 

*XYZ  4 

DMI* 

MAT 

3 

1 

6 .000000 E 00 

*XYZ  5 

* XYZ  5 

7.000000E  00 

5 

8.000000E  00 

*XYZ  6 

DMI* 

MAT 

6 

4 

9.009000E  00 

*XYZ  7 

REMARKS : 

1.  Only  real  single-  or  double-precision  matrices  may  be  output. 

2.  All  matrices  are  output  on  double-field  cards  in  single-precision. 

3.  The  maximum  number  of  cards  that  may  be  punched  is  9999.  If  matrices  larger  than 
this  are  desired,  use  module  0UTPUT2  and  write  a program  to  process  the  resulting 
F0RTRAN  file. 

4.  The  auxiliary  subroutine  PHDMIA  used  by  module  0UTPUT3  can  be  used  with  stand-alone 
F0RTRAN  programs.  See  Section  4 of  the  Programmer's  Manual  for  details. 
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NAME:  PARAM  (Parameter  Processor) 

PURPOSE : To  perform  specified  operations  on  Integer  DMAP  parameters. 

DHAP  CALLING  SEQUENCE: 

PARAM  //  C.N.op  / V.N.UUT  / V.N.INl  / V.N.IN2  $ 

INPUT  DATA  BLOCKS:  None 

OUTPUT  DATA  BLOCKS:  None 

PARAMETERS: 

1.  op  Is  a BCD  operation  code  from  the  table  below  (Input,  no  default).  Op  Is  usually 
specified  as  a "C,N"  parameter. 

2.  UUT  is  the  name  of  the  parameter  which  Is  being  generated  by  PARAM  (output,  integer 
default  ■ 1) . 

3.  INI  Is  the  name  of  a parameter  whose  value  Is  used  to  compute  0UT  according  to  the 
table  below  (Input,  Integer,  default  = 1). 

4.  IN2  is  the  name  of  a parameter  whose  value  Is  used  to  compute  UUT  according  to  the 
table  below  (Input,  integer,  default  » 1). 

REMARKS : 

1.  The  tables  below  give  the  results  for  UUT  as  a function  of  op,  INI,  and  IN2. 


Param 

Arithmetic  Operations 

op 

ADD 

SUB 

MPY 

DIV 

N0T 

UUT 

IN1+IN2 

IN1-IN2 

IN1-IN2 

IN1/IN2 

-INI 

Param  I Logical  Operations 


op  AND  0R  IMPL 


INI  <0  <3  >0  >0  <0  <0  ) >0  >0  <0  <0  >0  I >0 


IN2  I <0  r >0  I <0  >0  <0  T >0  <0  >0  <0  >0  <0 


UUT  1-1  +1  I +1  I +1  j -1  I -1  1 -1  I +1  1-1  I +1  I -1  ! -1 


Param 


op 


IN1-IN2 


(JUT 


EQ 


“0  >0 


Arithmetic  Relational  Operations 
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Param 

Special  Operations 

op 

m 

N0P 

0UT  (unchanged) 

KUICK 

Current  CPU  time  In  Integer  seconds  from  the  start  of  the  job. 

TKT0G0 

Remaining  CPU  time  in  Integer  seconds  based  on  the  TIME  card. 

PREC 

Returns  the  currently  requested  precision;  single  precision  (1)  or 
double  precision  (2). 

DIAG 

Turn  on  DIAGs  INI  through  IN2. 

INI  1N2  will  turn  on  DIAG  INI 

INI  < IN2  will  turn  on  DIAG  INI  through  DIAG  IN2 

DIAGJ5FF 

Turn  off  DIAGs  INI  through  IN2  as  used  for  DIAG. 

SSST 

Turns  DIAG  ;0UT|  on  if  0UT  < 0. 
Turns  DIAG  PUT  off  if  0UT  > 0. 

SSSR 

Saves  DIAG  1111  in  0UT  if  INI  > 0. 
Restores  DIAG  | INI | to  0UT  if  INI  < 0. 

STSR 

Saves  SYSTEM(INl)  in  0UT  if  INI  >0. 

Restores  SYSTEM(INl)  to  0UT  if  INI  < 0. 

(SYSTEM(INl)  is  the  INl-th  word  in  /SYSTEM/  common  block.) 

SYSR 

Stores  the  value  of  INI  from  /SYSTEM/  into  0UT. 

SYST 

Sets  the  value  from  /SYSTEM/  where  INI  Is  the  word  and  IN2  is  the 
value  of  the  parameter. 

2 PARAM  does  its  own  SAVE : therefore  a SAVE  is  not  needed  following  the  module. 


VIII.  EXAMPLES! 

1.  To  chanoe  the  sense  of  paruneter  N0XYZ  (which  may  be  useful  for  the  C0ND  or  EQUIV 
instructions) : 

PARAM  //  C,N,N0T  / V.h,XYZ  / V.N.N0XYZ  $ or 
PARAM  a ‘■m*  ! XYZ  / N0XYZ  S 

Alternatively,  XYZ  could  have  been  set  in  the  following  way: 

PARAM  //  C.H.MPY  / V.N.XVZ  / V.N.N0XYZ  / C.N.-l  $ or 
PARAM  //  *m*  / XYZ  / N0XYZ  / -1  S 

2.  PARAM  //  C.N.IMPL  / V.N.ABC  / V.N.DEF  / V.N.GHI  $ 

3.  To  set  the  value  of  parameter  PI  to  5 and  save  it  for  subsequent  use: 

PARAM  //  C.N.NDP  / V,N,Pl-5  $ Or 
PARAM  //  *N0P*  / PI  = 5 S 

4.  To  set  parameter  ABC  to  +1: 

PARAM  //  C.N.EQ  / V,N,ABC  / C.N.2  / C,N,-3  $ or 
PARAM  //  *20*  / A6C  / 2 / -3  $ 
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5.  To  change  the  maximum  number  of  lines  of  printed  output: 

PARAM  //  C.N.SYST  / V.N.DUM  / C.N.14  / C.N. 150000  $ or 
PARAM  //  *SYST*  //  14  / 150000  $ 

The  14th  word  In  /SYSTEM/  common  block  Is  MXLINS  whose  default  value  is  20000,  l.e., 
SYSTEM{ 14)  ■ 20000.  The  equivalent  operations  to  the  PARAM  examples  shown  above  are 
to  code  SYSTEM( 14)  » 150000  or  MXLINS  ■ 150000  on  the  NASTRAN  card  or  to  use  the  Case 
Control  card  MAXLINES  * 150000. 

6.  To  turn  on  OIAGs  1 through  6: 

PARAM  //  C.N.DIAG  / C,N,  / C,N,1  / C,N,6  $ or 
PARAM  //  *01 AG*  //  1 / 6 $ 

This  can  also  be  done  with  the  Executive  Control  card  DIAG  1,2, 3, 4, 5, 6. 
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I.  NAME:  PARAML  (Selects  parameters  from  a list) 

II.  PURPOSE:  To  select  parameters  from  a user  Input  matrix  or  table. 

III.  DMAP  CALLING  SEQUENCE: 

PARAML  INPUT  //  C.N.0P  / V,N,RECN0  / V,N,W0RDN  / 

V,N,REAL1  / V,N, INTEG  / V.N.REAL2  / V.N.BCD  $ 

IV.  INPUT  DATA  BLOCKS: 

INPUT  - Any  matrix  or  table 

V.  OUTPUT  DATA  BLOCKS: 


PARAMETERS: 


0P  - Input-BCO-no  default. 

RECN0  - Input-integer-default  * 1 

W0RDN  - Input-integer-default  = 1 

REALl  - Output-real-default  = 1.0 

INTEG  - Output-integer-default  * 0 

REAL2  - Output-real -default  = 1.0 

BCD  - Output-BCD-default  1 blank 


REMARKS: 

1.  REALl,  INTEG,  REAL2,  and  BCD  will  be  set  by  th®  module  whenever  they  are  "V"  type 

parameters . 

2.  RECN0  and  W0RDN  control  the  starting  point,  according  to  0P. 

If  0P  * DMI,  RECN0  is  the  column  number  and  W0RDN  Is  the  row  number.  If 

W0RDN  > i-  0W  (the  number  of  rows  in  the  matrix),  INTEG  * NR0W  and 

REALl  = REAL 2 - 0.0. 

If  0P  * DTI,  RECN0  is  the  record  number  and  W0RDN  is  the  word  number. 

If  0P  = NULL,  INTEG  ' -1  if  the  sixth  word  of  the  matrix  trailer,  i.e.,  the  matrix 

density.  Is  zero. 

If  0P  = PRESENCE,  INTEG  will  be  -1  if  INPUT  is  purged. 

If  0P  = TRAILER,  W0RDN  is  output  as  the  value  of  ith  word  of  the  matrix  trailer 
where  1 is  set  by  RECN0  In  accordance  with  the  follow', ig  table. 
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RECN0 

TERM  OF  MATRIX  TRAILER 

1 

Number  of  columns 

2 

Number  of  rows 

3 

Form  of  matrix 

4 

Type  of  matrix 

5 

Maximum  number  of  nonzero  terms  In  any  column  of  the  matrix 

6 

Matrix  density 

VIII.  EXAMPLE: 

Obtain  the  value  In  column  1,  row  1 of  a matrix. 
PARAH.  KGG//C.N.DMI/C.N. 1/C, N.l/V.N. TERM  $ 
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I.  NAME;  PRTPARM  (Parameter  and  DMAP  Message  Printer) 

II.  PURPOSE : A.  Prints  parameter  values. 

B.  Prints  DMAP  messages. 

III.  DMAP  CALLING  SEQUENCE: 

PRTPARM  //  C,N,a  / C,N,b  / C.N.c  $ 

IV.  INPUT  DATA  BLACKS : None 
V-  0UTPUT  DATA  BLACKS:  None 

VI.  PARAMETERS: 

a - Integer  value  (no  default  value) 
b - BCD  value  (default  value  • XXXXXXXX) 
c - Integer  value  (default  value  • 0) 

VII.  HETHAO: 

A.  As  a parameter  printer,  use  a * 0.  There  are  two  options: 

1.  b ■ parameter  name  will  cause  the  printout  of  the  value  of  that  parameter. 

Example:  PRTPARM  //  C.N.O  / C.N.LUSET  $ 

2.  b ■ XXXXXXXX  will  cause  the  printout  of  the  values  of  all  parameters  In  the  current 
variable  parameter  table.  Since  this  Is  the  default  vaTue,  it  need  not  be 
specified. 

Example:  PRTPARM  //  c,N,0  $ 

B.  As  a DMAP  message  printer,  use  a t 0.  There  are  two  options: 

1.  a > 0 causes  the  printout  of  the  message  of  category  b where  j»|a|  and  b Is  one 
of  the  values  shown  below.  (The  number  of  messages  available  In  each  category  Is 
also  given.) 

Example:  PRTPARM  //  C.N.l  / C.N.DMAP  $ 

2.  a < 0 causes  the  same  action  as  a > 0 with  the  additional  action  of  program  termina- 
tion. Thus,  PRTPARM  may  be  used  as  a fatal  message  printer. 

Example:  PRTPARM  //  C.N.-2  / C.N.PLA  $ 


VIII.  REMARKS : 

1 . b Is  always  a value. 

2.  Meaningless  values  of  a and  b will  result  In  diagnostic  messages  from  PRTPARM. 
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3. 


TABLE  OF  b CATEGORY  VALUES 


1 

3 

9 


DISPLACEMENT  Rigid  Formats 

Value  of  b 

rn 

Static  Analysis 

mm 

Static  Analysis  with  Inertia  Relief 

Normal  Node  Analysis 

MODES 

Static  Analysis  with  Differential  Stiffness 

DIFFSTIF 

Buckling  Analysis 

BUCKLING 

Piecewise  Linear  Analysis 

PLA 

Direct  Complex  Eigenvalue  Analysis 

D1RCEAD 

8 

Direct  Frequency  and  Random  Response 

DIRFRRD 

9 

Direct  Transient  Response 

DIRTRD 

10 

Muuei  Ccmplex  Eigenvalue  Analysis 

MOLCEAD 

11 

Modal  Frequency  and  Random  Response 

MOLFRRD 

12 

Modal  Transient  Response 

MOLTRD 

13 

Normal  Modes  Analysis  with  Differential 
Stiffness 

NMDSTIF 

14 

Static  Analysis  with  Cyclic  Sysnetry 

CYCSTAT 

15 

Normal  Modes  Analysis  with  Cyclic  Symmetry 

CYCMBDES 

HEAT  Rigid  Forsmts 


Static  Haat  Transfer 
Nonllnaar  Static  Heat  Transfer 
Transient  Heat  Transfer 

AER0  Rigid  Formats 


HSTAT 

KNLIN 

HTRD 


Number  of 
Massages 

5 

5 

3 

4 

6 

5 

3 

4 

3 

4 

6 

5 

6 

6 
6 


10 

11 


Modal  Flutter  Analysis 
Modal  Aeroelastlc  Response 


FLUTTER 

AERGRESP 


Direct  Matrix  Abstraction  Program 


OMAP 


DMAP 


See  Remark  5 


4.  For  details  on  error  messages  for  the  1th  Displacement  Rigid  Format  see  section  3.{»  ♦ 1) 
User's  Manual.  The  Heat  and  Aero  Rigid  Formats  follow  these. 

5.  The  message  number,  a,  may  be  any  Integer  for  DMAP  messages. 

6.  The  third  parameter  Is  not  currently  us'-j. 
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NAME:  SCALAR  (Convert  matrix  element  to  parameter) 

PURPOSE:  To  extract  a specified  element  from  a matrix  for  use  as  a parameter. 

DMAP  CALLING  SEQUENCE: 

SCALAR  A//V ,Y ,NR0W= 1 / V ,N ,NC0L=1 /C ,Y .VALUE  $ 

INPUT  DATA  BLOCKS: 

A - may  be  any  type  of  matrix. 

NOTE:  If  A is  purged,  value  will  be  returned  as  (0.,0.J. 

OUTPUT  DATA  BLOCKS: 

None 

PARAMETERS: 

NR0W  - Input-integer,  defaults.  Row  number  of  element  to  be  extracted  from  [A], 

NC0L  - Input-integer,  defaults.  Column  identification  of  element. 

VALUE  - Output-complex-single  precision,  default=(0. ,0. ) . Contents  of  element  (NR0W,NC0L) 
in  matrix  [A], 
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I.  NAME:  SEEMAT  (Pictorial  Matrix  Printer) 

II.  PURPOSE:  Shows  nonzero  matrix  elements  on  printer  or  plotter  output  positioned  pictorially 
by  row  and  column  within  the  outlines  of  the  matrix. 

III.  DMAP  CALLING  SEQUENCE: 

SEEMAT  Ml  ,M2,M3,M4,M5  //  C,N,{^Xj  / V.N.PFILE  / V.N.PACK  / C,N, plotter  / 

C.N.modelnl  / C.N.modelbl  / C,N,modeln2  / C,N,modelb2  / 

C,N,sizex  / C,N,sizey  $ 

IV.  INPUT  DATA  BLOCKS : 

Matrix  Data  Blocks,  any  of  which  may  be  purged. 

V.  OUTPUT  DATA  BLOCKS:  None 

VI.  PARAMETERS: 

1.  PRINT  implies  use  of  the  system  output  file.  (Any  value  other  than  PLOT  Implies 
PRINT.) 

PLOT  implies  use  of  one  of  the  plotters  (see  Section  4.1). 

The  default  value  for  the  first  parameter  is  PRINT. 

2.  PFILE  is  the  Plot  File  Number.  (Used  only  if  first  parameter  is  PLOT.) 

Input/output  variable  integer  parameter.  Frame  or  sheet  number.  The  value  of  this 
parameter  will  be  incremented  by  one  (1)  for  each  frame  (sheet)  plotted  by  SEEMAT. 

The  default  value  for  the  second  parameter  is  0. 

3.  PACK  is  reserved  for  a future  modification  that  will  allow  the  representation  of  a 
nonzero  block  of  the  matrix  with  a single  character. 

The  default  value  for  the  third  parameter  is  100. 

4.  Plotter  Name  - If  the  first  parameter  = PLOT,  one  of  che  plotter  names  must  be  selected 
from  the  following  list.  Additional  information  on  plotters  and  the  meaning  of  the 
symbols  us^d  below  is  given  in  Section  4.  The  associated  model  identifiers  are 
specified  with  the  next  four  parameters.  Each  plotter  has  a default  model  associated 
with  it,  as  indicated  by  the  underlined  model  identifier. 

The  default  value  for  the  fourth  parameter  is  SC. 
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5.  The  parameter  modelnl  is  used  to  specify  the  first  of  the  two  model  identifiers  when  it 
is  an  integer  value.  The  default  value  for  the  fifth  parameter  is  0. 

6.  The  parameter  modelbl  is  used  to  specify  the  first  of  the  two  model  identifiers  when  it 
is  a BCD  value.  The  default  value  for  the  sixth  parameter  is  blank. 

7.  The  parameter  modeln?  is  used  to  specify  the  second  of  the  two  model  identifiers  when 
it  is  an  integer  value.  The  default  value  for  the  seventh  parameter  is  0. 

8.  The  parameter  modelb2  is  used  to  specify  the  second  of  the  two  model  identifiers  when 
it  is  a BCD  value.  The  default  value  for  the  eighth  parameter  is  blank. 


1 


DIRECT  MATRIX  ABSTRACTION 


9.  The  parameter  slzex  specifies  the  size  of  the  plotter  surface  x-dlmenslon  on  those 
plotters  for  which  It  Is  appropriate  (e.g.,  the  CALC0MP  plotter).  The  default  value 
for  slzex  Is  30.0. 

10.  The  parameter  slzey  specifies  the  size  of  the  plotter  surface  y-dimension  on  those 
plotters  for  which  It  Is  appropriate  (e.g.,  the  CALC0MP  plotter).  The  default  value 
for  slzey  Is  30.0. 

VII.  MEVH0D:  The  matrix  Is  partitioned  Into  blocks  which  can  be  printed  on  a single  sheet  of 
output  paper  or  frame  on  the  plotter  selected.  Only  blocks  containing  nonzero  elements 
will  be  output.  Row  and  column  Indices  are  indicated.  The  user  of  this  module  Is 
cautioned  to  make  sure  his  line  count  limit  Is  large  enough.  A default  of  20,000  lines  Is 
provided  by  NASTRAN.  This  may  be  changed  via  the  statement  MAXLINES=  value  in  the  NASTRAN 
Case  Control  Deck.  The  transpose  of  the  matrix  is  output. 

VIII.  REMARKS: 

1.  If  a plotter  Is  used,  the  file  PLT2  (either  tape  or  mass  storage  area)  must  be  made 
available  to  NASTRAN. 

2.  If  a plotter  Is  used,  a SAVE  Instruction  should  be  executed  to  update  PFILE. 

3.  The  nonzero  elements  are  Indicated  by  asterisks  (*),  except  for  diagonal  elements  of 
square  matrices  which  are  Indicated  by  the  letter  D,  and  elements  in  the  last  row  or 
column  which  are  Indicated  by  dollar  signs  ($). 

4.  The  default  model  for  any  plotter  is  specified  by  omitting  the  last  f;ur  parameters. 

5.  When  two  of  the  last  four  parameters  are  used  to  specify  model  Identifiers,  the  re- 
maining two  parameters  should  be  specified  as  C.N  only. 

IX.  EXAMPLES: 

1.  Specify  CALC0MP  7651,770  as  follows: 

SEEMAT  Ml  ,M2,M3,M4,M5  //  C,N,PL0T  / V,N, PFILE  / C.N  / C.N.CALCfl*0  $ 

2.  Specify  SC  4020  as  follows: 

SEEMAT  Ml ,M2,M3,M4,M5  //  C.N.PL0T  / V,N,PFILE  $ 

3.  Specify  the  general  purpose  plotter  as  follows: 

SEEMAT  Ml ,M2,M3,M4,M5  //  C.N.PL0T  / V,N, PFILE  / C.N  / C.N.NASTPLT  / C,N  / 

C,N,D  / C.N.l  / C.N  $ 

4.  Specify  the  printer  rather  than  a plotter  as  follows: 

SEEMAT  Ml ,M2,M3,M4,M5  //  $ 

5.  For  additional  examples  see  Section  5.8.8. 
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I. 

II. 

III. 

IV. 


V. 


VI. 


VII. 


VIII. 


NAME:  TABPCH  (Table  Punch) 

PURPOSE:  To  punch  NASTRAN  tables  onto  DTI  cards  In  order  to  allow  transfer  of  data  from 
one  NA5TRAN  run  to  another,  or  to  allow  user  postprocessing. 

DMAP  CALLING  SEQUENCE: 

TABPCH  TAB1 ,TAB2,TAB3,TAB4,TAB5  //  C.N.Al  / C.N.A2  / C.N.A3  / C.N.A4  / C.N.A5  % 

INPUT  DATA  BLOCKS: 

TAB1 

TAB2 

TAB3  Any  NASTRAN  Tables 

TAB4 

TAB5 

OUTPUT  DATA  BLOCKS: 

None  - All  output  is  punched  onto  DTI  cards. 


PARAMETERS: 

Al,  A2 , A3,  A4,  A5  — Input  - BCD  - Defaults  are  'AA\  ‘AB1 , 'AC',  'AD',  'AE\  These 
parameters  are  used  to  form  the  first  two  characters  (columns  74,  75)  of  the  continuation 
field  for  each  table  respectively. 

REMARKS: 

1.  Any  or  all  tables  may  be  purged. 

2.  Integer  and  BCD  characters  will  be  punched  onto  single-field  cards.  Real  numbers 
will  be  punched  onto  double-field  cards.  Their  formats  are  18,  2A4,  E16.9. 

3.  Up  to  99,999  cards  may  be  punched  per  table. 

4.  Currently,  twice  the  entire  record  must  fit  in  open  core. 

5.  Tables  with  1 word  BCO  values  (ELSETS)  cannot  be  punched  correctly. 


EXAMPLES: 

TABPCH  EST,,,,  //  C,N,ES  $ will  punch  the  EST  onto  cards  with  a continuation  neumonic  of 
+ESbbbb^  (where  1 1S  the  se9uence  nunfcer). 
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I.  NAME : VEC  (Creates  partitioning  vector  based  on  USET). 

II.  PURPOSE : To  create  a partitioning  vector  for  displacement  method  matrices  using  USET 

that  may  be  used  by  Matrix  Operation  Modules  MERGE  and  PARTN.  This  allows  the  user  to  split 
up  long  running  modules  such  as  SMP1. 

III.  DMAP  CALLING  SEQUENCE: 

A.  For  matrices  generated  in  Rigid  Formats  1-6  or  prior  to  module  GKAD  (or  GRAM)  in 
Rigid  Formats  7-12: 

VEC  USET  / V / C.N.SET  / C.N.SETO  / C.N.SETl  / V.N.ID  $ 

B.  For  matrices  generated  in  Rigid  Formats  7-12  after  module  GKAD  (or  GKAM) : 

VEC  USETD  / V / C.N.SET  / C.N.SETO  / C.N.SETl  / V.N.ID  $ 

IV.  INPUT  DATA  BLOCKS: 

USET  - U-set 
or 

USETD  - U-set  (Dynamics) 

Note:  U-set  may  not  be  missing  and  must  fit  into  open  core. 

V.  OUTPUT  DATA  BLOCKS: 

V - Partitioning  vector. 

Note:  1.  If  all  elements  are  in  SETO  or  SET1  then  V will  be  purged. 

2.  V may  not  be  purged  prior  to  execution. 

VI.  PARAMETERS : 

SET  - Matrix  set  to  be  partitioned  (Input  .BCD,  no  default.) 

SETO  - Upper  partition  of  SET  (Input  .BCD,  no  default). 

SET1  - Lower  partition  of  SET  (Input  .BCD,  no  default). 

ID  - Identification  of  bit  position  (sec  Remarks)  (Input,  integer,  default  = 0). 

Note:  1.  Legal  parameter  values  are  given  in  the  table  on  page  5.5-13. 

2.  See  Section  1.7.3  of  the  Programmer's  Manual  for  a description  of 
set  notation  or  Section  3.3  of  the  Theoretical  Manual. 

VII.  REMARKS: 

1.  Parameters  SETO  and  SET1  must  be  a subset  of  the  SET  matrix  parameter.  A degree 
of  freedom  may  not  be  in  both  subsets. 

2.  If  desired,  one  of  SETO  or  SET1  but  not  both  may  be  requested  to  be  the 
complement  of  the  other  one  by  giving  it  a value  of  C0MP. 

3.  If  SET  = BITID,  the  second  and  third  parameters  are  ignored  and  the  IDth 
b:t  position  in  USET  (or  USFTDl  is  used.  In  this  case,  SET  is  assumed  equal 
to  G (or  P)  and  SETO  will  correspond  to  the  zero’s  in  the  IDth  position  and 
SET1  will  correspond  to  the  non-zero's  in  the  IDth  position. 
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VIII.  EXAMPLES: 

1.  To  partition  [Kff]  into  a-  and  o-  set  based  matrices,  use 

VEC  USET  / V / C.N.F  / C,N,0  / C,N,A  $ 

PARTN  KFF.V,  / K00,KA(S,K0A,KAA  $ 

Note  that  the  same  thing  can  be  done  in  one  step  by 

UPARTN  USET.KFF  / K00,KA0,K0A,KAA  / C,N,F  / C.N.0  / C.N.A  $ 

2.  Example  I could  be  accomplished  by 

VEC  USET  / V / C.N.F  / C.N.0  / C.N.C0MP  $ 

or 

VEC  USET  / V / C,N,F  / C.N.C0MP  / C.N.A  $ 

3.  Example  1 could  be  accomplished  by 

VEC  USET  / V / C.N.BITID  / C,N,X  / C,N,X  / C.N.25  $ 


5.5-50  (3/l/7u) 
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BEGIN  $ 

GP’  GEj5Ml  .GE0M2,  / GPL,EQEXIN,GPCT,CSTM,8GPDT,SIL  / V.N.LUSET  / C,N,0  / C.N.O  $ 

SAVE  LUSET  $ 

GP4  CASECC, ,EQEX IN, SIL.GPDT.BGPDT.CSTM  / ,,USET,  / V.N.LUSET  / C.N.O  / C.N.O  / 

C.N.O  / C.N.O  / C.N.O  / C.N.O  / C.N.O  / C.N.O  / C.N.O  / C.N.O  $ 

DPD  DYNAMICS .GPL, SI L.USET  / GPLO.SILD.USETD, EED.EQDYN  / V.N.LUSET  / C.N.O  / 

C.N.O  / C.N.O  / C.N.O  / C.N.O  / C.N.O  / C.N.O  / V.N.N0EEO  / C.N.O  / C.N.O  $ 

SAVE  N0EED  $ 

C0ND  El  .N0EF.D  $ 

READ  KTEST .MTEST , , ,EED, .CASECC  / LAMA.PHIA.MI .0EIGS  / C.N.M0DES  / V.N.NEIGV  $ 

SAVE  NEIGV  $ 

0FP  LAMA.0EIGS. , ,,  //  S 

C0ND  FINIS, NEIGV  $ 

SDR1  USET..PHIA / PHIG,,  / C.N.l  / C.N.REIG  $ 

SDR2  CASECC. , , .EQEXIN.SIL . , .BGPDT.LAMA , , PHIG,.,  / , .0PHIG, , , / C.N.REIG  $ 

0FP  0PHIG, , , , , //  S 

JUMP  FINIS  $ 

LABEL  El  S 

PRTPARM  !!  C.N.-2  / C.N.M0DES  S 

LABEL  FINIS  $ 

END  $ 

Notes: 


1.  The 

echo  of 

a test  problem  bulk  data  deck  for  the  preceding  DMAP  sequence  fellows 

1 

..  2 

..  3 

..  4 

..  5 

..  6 

..  7 . . 

8 . . 9 ..  10  . 

aii 

KTEST 

0 

6 

1 

2 

4 

4 

DMI 

KTEST 

1 

1 

200.0 

-1C0.0 

DMT 

KTEST 

2 

1 

-100.0 

200.0 

-100.0 

DMI 

KTEST 

3 

2 

-100.0 

200.0 

-U'O.C 

dm; 

KTEST 

4 

3 

-100.0 

200.0 

DMI 

MTEST 

0 

6 

1 

2 

4 

4 

DMI 

MTEST 

1 

1 

1.0 

DMI 

MTEST 

2 

2 

1.0 

DMI 

MTEST 

3 

3 

1.0 

DMI 

MTEST 

4 

4 

1.0 

+1 

EIGR 

1 

DET 

.0 

2.5 

2 

2 

+1 

SP0INT 

MAX 

1 

THRU 

4 

2.  Data  block  EED  Is  generated  by  DPD,  which  copies  the  EIGR  or  EiGB  cards  from  data  block 
DYNAMICS.  The  actual  card  used  Is  selected  In  case  control  jy  METHCD  - blD. 


3.  Each  degree- of- freedom  defined  by  the  DMI  matrices  must  be  associated  with  some  grid  or 
scalar  point  in  this  version.  In  the  example  above,  this  is  done  by  defining  four 
scalar  points. 

4.  The  EIGR  card  selected  in  the  Case  Control  Deck  will  be  used  as  explained 
in  Note  ?. 


5.  The  use  of  module  MTRXIN  and  DMIG  bulk  data  cards  will  allow  the  user  to  input,  matrices 
via  grid  point  identification  numbers. 
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5.8.8  DMAP  Example  to  Print  and  Plot  a Topological  Picture  of  Two  Matrices 


1. 

BEGIN 

$ 

2. 

SEEMAT 

KGG, KLL, , , 

//  $ 

3. 

SEEMAT 

KGG. KLL,,, 

//  C.N.PLBT  / V.N.P-0  / C.N  / C,N,SC  / C.N.4020  / C.N.X  / C,N,0  $ 

4. 

SAVE 

P $ 

5. 

PRTPARM 

//  C.N.O  / 

C.N.P  $ 

6. 

PARAM 

//  C.N.MPV 

/ V.N.P  / C.N.O  / C ,N,1  $ 

7. 

SEEMAT 

KGG. KLL,,, 

//  C.N.PL0T  / V.N.P  / C,N  / C.N.NASTPLT  / C,N,D  / C,N,X  / C.N.D  $ 

8. 

SAVE 

P $ 

9. 

PRTPARM 

//  C.N.O  / 

C.N.P  $ 

10. 

END 

$ 

Notes: 

1.  Instruction  number  2 causes  the  picture  to  be  generated  on  the  printer. 


2.  Instruction  number  3 causes  the  picture  to  be  generated  on  the  SC  4020 
plotter. 

3.  The  parameter  P Is  initialized  to  zero  by  Instruction  number  3.  The  form 
V,N,P  would  also  have  accomplished  the  same  thing  since  the  MPL  default 
value  is  zero. 

4.  Instruction  number  5 prints  the  current  value  of  parameter  P.  Since  P was 
initially  set  to  zero  and  Instruction  number  3 is  the  first  instruction 
executed  which  has  P as  an  Input,  then  P will  have  a zero  value  on  input  to 
Instruction  nunber  3.  P is  Incremented  by  one  (1)  for  every  frame  generated 
on  the  SC  4020  plotter.  Since  the  value  of  the  output  parameter  P was  saved 
in  the  immediately  following  SAVE  Instruction,  the  value  printed  by  Instruc- 
tion number  5 will  be  the  number  of  frames  generated  by  the  execution  of 
instruction  number  3. 


5.  Instruction  number  6 causes  the  value  of  P to  be  set  to  zero  (0),  the  product 
of  zero  (0)  and  one  (1).  Since  PARAM  is  the  only  module  which  does  its  own 
SAVE,  no  succeeding  SAVE  instruction  Is  necessary.  This  Illustrates  a com- 
monly used  technique  for  setting  parameter  values  In  DMAP  programs. 

6.  Instructions  7,  8 and  9 essentially  repeat  instructions  3,  4 and  5 using  the 
general  purpose  plotter  in  place  of  the  SC  4020  plotter. 

7.  The  END  instruction,  which  is  required,  also  acts  as  an  EXIT  instruction. 

8.  NASTRAN  file  PLT2  must  be  set  up  In  order  to  execute  this  DMAP  success- 
fully. 

9.  Matrix  data  blocks  KGG  and  KIL  are  essined  to  exist  on  the  P00L  file.  This 
will  be  the  case  if  either  DM  I input  is  used  or  if  a restart  Is  being  made 
from  a run  in  which  KGG  and  KLL  were  generated  and  checkpointed. 


( 


5.8-10  (12/31/77) 


AUTOMATIC  SUBSTRUCTURE  DMAP  ALTERS 


5.9.10  DMAP  for  Command:  SOLVE 

The  S0LVE  command  provides  the  necessary  data  for  execution  of  the  solution  phase  of  NASTRAN. 
Module  SGEN  replaces  the  NASTRAN  GP1  module  for  the  purpose  of  defining  an  equivalent  pseudostruc- 
ture from  data  blocks.  The  new  data  blocks  GE3S  and  GE4S  contain  the  load  and  constraint  data  In 
the  form  of  converted  Bulk  Data  card  Images.  The  stiffness  and  mass  matrices  are  obtained  from 
the  S0F  files  and  added  to  any  user  matrix  terms. 

Raw  DMAP: 


1 

ALTER 

(Remove  GP1) 

2 

PARAM 

//C, N,N0P/V,N, ALWAYS*- 1 $ 

3 

j <EN 

CASECC,GE0M3,GE0M4/CASESS,CASEI ,GPL,EQEXIN,GPDT,BGPDT,SIL, 

» 

GE3S .GE4S .CSTM/V ,N , DRY/C ,N,NAMES0LS/V ,N .LUSET/ V ,N .N0GPDT  $ 

r- 

j 

U VE 

ORY,LUSET,N0GPDT  $ 

6 

EQUIV 

GE3S .GE0M3/ALWAYS/GE4S .GE0M4/ALWAYS/CASEI .CASECC/ALWAYS  $ 

7 

COND 

LBSTP/DRY  $ 

8 

ALTER 

(Remove  PL0T) 

9 

ALTER 

(Remove  N0SIMP  C0ND) 

10 

C0ND 

LBS0L.N0SINP  $ 

11 

ALTER 

(Remove  SMA3) 

12 

LABEL 

LBS0L  $ 

13 

S0F I 

/KN0S.MN0S . , ,/ V ,N , DRY/C ,N .NAMES0LS/C ,N .KNTX/C ,N ,MMTX  $ 

14 

EQUIV 

KN0S.KGG/N0SIMP  $ (K  only) 

15 

EQUIV 

MN0S.MGG/N0SIMP  $ (M,  only  used  for  Rigid  Formats  2 and  3) 

16 

C0ND 

LBSTP.N0SIMP  $ 

17 

ADD 

KGGX.KN0S/KGG/  $ (K  only) 

18 

ADD 

MGG.MN0S/MGGX/  $ 

19 

EQUIV 

MGGX.MGG/ALWAYS  S (M*  0nly  USed  f0r  R1gid  FormatS  2 and  3) 

20 

LABEL 

LBSTP 

21 

CHKPNT 

MGG  $ (M,  only  used  for  Rigid  Formats  2 and  3) 

22 

ALTER 

(After  GP4) 

23 

C0ND 

LBSEND.DRY  $ 

24 

ALTER 

(Remove  SDR2-PL0T) 

Variables 

NAMES0LS 

* Name  of  solution  structure 

NOS 

* Internal  number  of  solution  structure 

STP 

= Step  number 
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5.9.11  OMAP  for  Command:  SUBSTRUCTURE 

The  SUBSTRUCTURE  conmand  1$  necessary  to  Initiate  the  automatic  DMAP  process.  In  Phase  1,  the 
SUBPH1  module  Is  used  to  build  the  substructure  tables  on  the  S0F  from  the  NASTRAN  grid  point 
tables  and  the  S0F0  module  Is  used  to  copy  the  matrices  onto  the  S0F.  In  Phase  2 and  Phase  3,  the 
initial  value  of  the  DRY  parameter  Is  set  and  the  DMAP  sequence  Is  Initiated.- 


Raw  DMAP: 

PHASE  1 

1 

ALTER 

(After  GP4) 

2 

PARAM 

//C,N,ADD/V ,N, DRY/C, N. I/C ,N,0  $ 

3 

LABEL 

L6SBEG  $ 

4 

C0ND 

LBLIS.DRY  $ 

5 

ALTER 

(Remove  DEC0MP) 

6 

LABEL 

LBLIS  $ 

7 

ALTER 

(Remove  solution) 

8 

SUBPH1 

CASECC .EQEXIN ,USET .BGPDT ,CSTM  .GPSETS .ELSETS//V ,N , 

9 

DRY/C ,N .NAME/C .N .PL0TIO/C .N ,P0PT  S 

10 

SAVE 

DRY  $ 

11 

C0ND 

LBSEND.DRY  $ 

12 

EQUIV 

PG.PL/N0SET  $ 

13 

C0ND 

LBL1O.N0SET  $ 

14 

SSG2 

USET.GM,YS,KFS,G0. ,PG/QR,P0,PS,PL  $ (P  or  PA  only) 

15 

CHKPNT 

P0.PS.PL  $ 

16 

LABEL 

LBL10  $ 

17 

S0F0 

.KAA.MAA.PL. ,//V ,N .URY/C ,N .NAME/C ,N .KMTX/C ,N .MMTX/C ,N .PVEC  $ 

18 

L0DAPP 

PL .//V ,N. DRY/C. N. NAME  $ (PA  only) 

PHASE  2 

1 

ALTER 

2.0 

2 

PARAM 

//C.N.ADD/V.N.DRY/C.N.I/C.N.O  $ 

3 

LABEL 

LBSBEG  $ 

PHASE  3 

1 

ALTER 

(Remove  DEC0MP) 

2 

PARAM 

//C.N.AOD/V.N.ORY/C.N.I/C.N.O  $ 

3 

LABEL 

LBSBEG  $ 

Variables: 

I 

= Integer  RUN  option  code  (see  RUN  commend) 

NAME 

* Phase  1 substruc* ire  name 

PL0TID 

* Phase  1 Plot  Set  ID 

KAA.MAA.PL 

= Data  blocks  dependent  on  0PTI0N 

P0PT 

= Flag  for  appended  loads  (0PTI0N-PA) 
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SUPPLEMENTARY  FUNCTIONAL 

MODULES 

Module 

Basic  Function 

P*2£ 

EQMCK 

Compute  forces  of  multipoint  constraint 

5.10-2 

GPSPC 

Automatically  constrain  possible  stiffness 
matrix  singularities 

5.10-5 

These  modules  are  fully  described  In  Section  4 of  the  Programmer's  Manual.  However  since 
they  are  not  Incorporated  In  any  of  the  Rigid  Formats,  they  are  Included  iere  for  reference  pur- 
poses. These  modules  must  be  altered  Into  the  Rigid  Format  when  It  Is  desired  to  Include  a 
request  for  forces  of  multipoint  constraint  In  the  Case  Control  Deck  (see  Section  2.3  for  a 
description  of  the  MPCF0RCE  card)  or  to  automatically  constrain  possible  stiffness  matrix 
singularities. 
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I.  NAME:  EQMCK  (Calculate  Forces  of  Multipoint  Constraint) 

II.  PURPOSE:  EQMCK  calculates  an  overall  total  of  forces  and  moments  on  the  entire  structure 
to  provide  an  equilibrium  check  and  creates  the  multipoint  constraint  force  output  file. 

III.  DMAP  CALLING  SEQUENCE: 

EQMCK  CASECC.EQEXIN.SPL.BGPDT.SIl.USET.KGG.CM^^j.j^J.QG.CSTM  / 0QM1  / V.Y.0PT  / 

V,Y,GRDEQ  / V.N.NSKIP  / V,Y,SUBNAM  $ 

IV.  INPUT  DATA  BLOCKS: 

CASECC  - Case  control  data  table 

EQEXIN  - Equivalent  external -Internal  grid  point  table 

GPL  - Grid  point  list  table 

BGPDT  - Basic  grid  point  definition  table 

SIL  - Scalar  Index  11s.  table 

USET  - Displacement  set  definition  table 

KGG  - Stiffness  matrix  - g set 

GM  - Multipoint  constraint  transformation  matrix  - m set 

PHIG  - Real  eigenvector  - g set 

UGV  - Displacement  vector  matrix  - g set 

LAMA  - Real  eigenvalue  table 

PGG  - Static  load  vector  - g set 

QG  - Single-point  constraint  force  and  determinate  support  force  matrix  - g set 
CSTM  - Coordinate  system  transformation  matrix 

Note:  GM,  PGG,  QG,  and  CSTM  may  be  purged. 

V.  OUTPUT  DATA  BLOCKS 

0QM1  - Output  multipoint  constraint  force  (m  set,  S0RT1,  real) 

Note:  0QM1  may  be  purged  if  GM  Is  purqed.  See  also  parameter  OPT. 

VI . PARAMETERS: 

S5PT  - Input,  integer,  default  * 0.  0PT  controls  printed  output. 

0 - only  create  0QH1 
■ 0 - calculate  equilibrium  forces 
- 0 - equilibrium  forces  and  0QM1  created 


L. 
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GROEQ  - Input,  Integer,  default  * *1.  GRDEQ  selects  the  grid  point  about  which  equilibrium 
will  be  checked.  Tht  basic  origin  is  used  If  GRDtQ  Is  not  an  external  ID  of  a 
geometric  grid  point. 

NSKIP  - Input,  Integer,  no  default.  If  NSKIP  > 1,  this  Is  a statics  problem  with  NSKIP 
corresponding  to  the  first  CASECC  record  to  use.  If  NSKIP  < 0,  this  Is  a real 
eigenvalue  problem,  without  DMAP  loop  capability. 

SUBNAM  - Input,  BCD,  default  * N0NE.  Reserved  for  future  use. 

VII.  METHOD:  All  user  errors  are  considered  nonfatal.  An  example  Is  when  0PT  ■ 0 and  no  MPCs 
exist  In  the  problem  > no  execution  Is  required  and  the  module  exists.  If  needed  data 
blocks  are  required  but  missing  for  the  selected  output,  the  module  exits.  A message 
Informs  the  user  of  the  exit  condition. 

Overall  equilibrium  of  loads  and  reactions  Is  calculated  from: 

1.  Directly  applied  statics  loads  (P^) 

2.  Forces  of  single-point  constraint  and  determinant  support  reactions  (q^) 


3.  Forces  of  multi-point  constraint  {qml 


VIII.  REMARKS: 

1.  For  static  analysis  (NSKIP  > 0),  the  format  of  the  equilibrium  force  output  (0PT  t 0) 
for  the  Case  Control  request  MPCF0RCE  ■ n,  Is  as  follows: 


RESULTANT  L0ADS  AT  P0INT  XXX  IN  BASIC  COORDINATE  SYSTEM 
SUBCASE  XX,  LOAD  XX 

-TYPE-  T1  T2  T3  R1  R2  R3 

APPLIED  JL.XX  J(.XX_  ) LXX  JU(X  JLXX, 

SPCF0RCE 
MPCF0RCE 
— TOTAL 

SUBCASE  XX.  LOAD  XX 

-(repeated  for  all  subcases  in  the  current  DMAP  loop)- 

In  addition,  a separate  output  listing  for  the  forces  of  multipoint  constraint  is  pro- 
duced in  SORT  1 format  as,  r exanjple,  forces  of  single  point  constraint.  When  OPT  5 0 
only  the  forces  of  multipoint  point  constraint  are  listed  in  the  output  in  SORT  1 t' 
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2.  For  real  eigenvalue  analysis  (NSKIP  < 0),  the  format  of  the  subheading  Is  as  follows: 


SUBCASE  XX.  HIDE  XX.  FREQUENCY  X.XX 


The  tabulated  listing  of  the  equilibrium  forces  (0PT  i 0)  Is  the  same  as  above  for  the 
Case  Control  request  MPCF0RCE  » n.  In  addition,  a separate  output  listing  for  the  forces 
of  multipoint  constraint  Is  produced  In  S0RT1  format  as,  for  example,  forces  of  single 
point  constraint.  When  fPT  - 0,  only  the  forces  of  multipoint  point  constraint  are 
listed  In  the  output  In  S0RT1  format. 


EXAMPLES: 


1.  To  obtain  the  forces  of  multipoint  constraint  (MPCF0RCE  request  In  the  Case  Control  Deck) 
In  a static  analysis  (Rigid  Format  1,  Series  0),  an  alter  In  the  Executive  Control  Deck 
must  be  made: 

ALTER  136  $ 

EQMCK  CASECC.EQEXIN.GPL.BGPDT.SIL.USET.KGG.GM.UGV.PGG.QG.CSTM/ 
0QM1/V,Y,0PT*O/V,Y,GRDEQ’=O/V,N,NSKIP/V,N,SUBNAM  $ 

0FP  0QM1 , , , , ,//V ,N .CARDN0  $ 

SAVE  CARDN0  $ 

ENDALTER  $ 

Input  parameters,  0PT  and  GRDEQ,  can  be  changed  from  the  Initial  value  Illustrated  for 
the  general  case,  by  either  using  the  form  C,N,i  or  by  using  a PARAM  bulk  data  card 
with  a different  value. 

2.  To  obtain  the  forces  of  multipoint  constraint  (WCF0RCE  request  In  the  Case  Control  Deck) 
In  a real  eigenvalue  analysis  (Rigid  Format  3,  Series  0),  an  alter  In  the  Executive  Con- 
trol Deck  must  be  made: 

ALTER  109  $ 

EQMCK  CASECC.EQEXIN, GPL, BGPDT,SIL,USET,KGG,GM,PHIG, LAMA, QG.CSTM/ 
0QM1/V,Y,0PT=O/V,Y,GRDEQ*O/V,N,NSKIP/V,N,SUBNAM  $ 

0FP  0QM1 //V,N,CARDN0  $ 

SAVE  CARDN0  $ 

ENDALTER  $ 

Input  parameters,  0PT  and  GRDEQ,  can  be  changed  from  the  Initial  value  Illustrated  for 
the  general  case,  by  either  using  the  form  C,N,i  or  by  using  a PARAM  bulk  data  card 
with  a different  value. 
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I.  NAME:  GPSPC  (Cosntrain  Stiffness  Matrix  Singularities) 


II.  PURPOSE:  The  GPST  data  block  contains  data  on  possible  stiffness  matrix  singularities. 

These  singularities  may  have  been  removed  through  the  application  of  single  or  multipoint 
constraints.  The  GPSPC  module  checks  each  singularity  against  the  list  of  constraints,  and 
if  the  singularity  is  not  thereby  removed,  writes  a warning  for  the  user  and  on  user's 
option  automatically  constrains  the  singularity.  This  module  will  not  be  used  If  GENELs  are 
present. 

III.  OMAP  CALLING  SEQUENCE: 

GPSPC  GPL, GPST, USET.SIL  / 0GPST.USETC  / V.N.N0GPST  / V.V.SINC0N  / V.N.SINGLE  / 

V,N,0MIT  / V.N, REACT  / V.N.N0SET  / V.N.N0L  / V,N,N0A  $ 


IV.  INr,UT  DATA  BLOCKS: 

GPL  - Grid  Point  List 
GPST  - Grid  Point  Singularity  Table 
USET  - Displacement  Set  Definitions  Table 
SIL  - Scalar  Index  List 


Note:  No  input  data  block  can  be  purged. 


V.  OUTPUT  DATA  BLOCKS: 

0GPST  - Tabular  list  of  grid  point  singularities  not  removed  by  user.  This  data  block  will 
be  processed  by  the  0FP  (Output  File  Processor)  module. 


USETC  - Displacement  Set  Definition  Table  with  singularities  constrained. 


VI.  PARAMETERS: 

N0GPST  - Output,  integer,  default  =1.  If  positive,  0GPST  was  created. 

SINC0N  - Input-output,  integer,  default  = -1.  If  SINC0N  is  negative  on  input,  remaining 
singularities  are  automatically  constrained.  On  output,  same  negative  value  if 
singularities  existed,  zero  otherwise. 


SINGLE 

0MIT 

REACT 

N0SET 

N0L 

N0A 


Input-output,  integer,  no  default.  See  description  of  GP4  parameters  of  the  same 
name  in  Programmer's  Manual  Section  4.31.  Values  are  corrected  only  if  singulari- 
ties were  constrained. 


VII.  NASTRAN  CARD  PARAMETER: 

See  Section  2.1  for  NASTRAN  card  parameter,  STST,  used  with  this  module. 
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I VIII.  EXAMPLES:  ^ > 

(1.  To  use  the  GPSPC  module  Instead  of  the  standard  GPSP  module  in  a static  analysis 

(Rigid  Format  1,  Series  0),  module  GPSP  Is  replaced  by  module  GPSPC  and  USET  is 
replaced  by  USETC.  In  this  case,  the  following  alters  are  required: 

ALTER  70,  72  $ 

I CHKPNT  R6,YS,USET,ASET  $ 

I ALTER  74,  75  $ 

| GPSPC  GPL,GPST,USET,SIL/0GPST,USETC/V,N,N0GPST/V,Y,SINC0N«-1/ 

* V,N, SINGLE/ V,N,0MIT/V.N,REACT/V,N,N0SET/V,N,N0L/V,N,N0A  $ 

| SAVE  N0GPST.SINC0N. SINGLE. 0MIT, REACT. N0SET,N0L,N0A  $ 

EQUIV  USETC , USET/ S I NC0N  $ 

CHKPNT  USET  $ 

ALTER  77  $ 

/ PARAM  //C,N,ADO/V,N,SING/V,Y,SINC0N/C,N,1  $ 

| C0ND  ERR0R3.N0L  $ 

C0ND  ERR0R.SING  $ 

l ALTER  78  $ 

PARAM  //C,N,AND/V,N ,N0SR/V,N,SINGLE/V,N,REACT  $ 

\ PURGE  KRR.KLR.QR, DM/ REACT  /GH/MPCF1  /G0,K00,L00,P0,U00V,RU0V/PMIT  / 

PS.KFS.KSS/SINGLE  /QG/N0SR  $ 

CHKPNT  KRR,KLR,QR,OM,GM,G0,K00,L00,P0,U00V,RU0V,PS,KFS,KSS,QG  $ 

LABEL  ERR0R  $ 

PRTPARM  //C,N,O/C,N,SINC0N  $ 

ENDALTER  $ 


Input  parameter  SINC0N  can  be  changed  from  the  initial  value  illustrated  for  the 
general  case,  by  either  using  the  form  C,N,1  or  by  using  a PARAM  bulk  data  card  with 
a different  value.  Note  that  when  SINC0N  = -1,  the  strongest  combination  of  possible 
singularities  is  automatically  constrained  and  noted  in  the  GPST  output. 

2.  To  use  the  GPSPC  module  instead  of  the  standard  GPSP  module  in  a real  eigenvalue  analysis 
(Rigid  Format  3,  Series  0),  nodule  GPSP  is  replaced  by  module  GPSPC  and  USET  Is  replaced 
by  USETC.  In  this  case,  the  following  alters  are  required: 

ALTER  Si,  56  S 

CHKPNT  RG, JSET.ASET  $ 

ALTER  58,  59  $ 

GPSPC  GPL, GPST, USET, SIL/0GPST,USETC/V,N,N0GPST/V,Y,SINC0N--1/ 

V,N, SINGLE/ V,N,0MIT/V,N,REACT/V,N,N0SET/V,N,N0L/V,N,N0A  $ 

SAVE  N0GPST .SINC0N .SINGLE ,0MIT .REACT ,N0SET ,N0L ,N0A  $ 

C0ND  ERR0R3.N0L  $ 

EQUIV  USETC, USET/SINC0N  $ 

ALTER  62  $ 

PARAM  //C,N,AOO/V,N,SING/V,Y,SINC0N/C,N,1  $ 

C0NO  ERR0R.SING  $ 

PURGE  KRR.KLR, DM, MLR, MR/REACT  /GM/MPCF1  /G0/0MIT  /KFS/ SINGLE  / 

QG/N0SET  $ 


d 
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CHKPNT  KRR,KLR,DM(MLR,MR,GM,G0,KFS,QG,USET  $ 

LABEL  ERROR  $ 

PRTPARM  //C,N ,O/C,N,SINC0N  $ 

ENDALTER  $ 


Input  parameter  SINC0N  can  be  changed  from  the  initial  value  illustrated  for  the 
general  case,  by  either  using  the  form  C,N,1  or  by  using  a PARAM  bull,  data  card  with 
a different  value.  Note  that  when  SINC0N  = -1,  the  strongest  combination  of  possible 
singularities  is  automatically  constrained  and  noted  in  the  GPST  output. 
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6.  DIAGNOSTIC  MESSAGES 


6.1  RIGID  FORMAT  DIAGNOSTIC  MESSAGES 


A number  of  fatal  errors  are  detected  by  DNAP  statements  In  the  various  rigid  formats.  These 
messages  Indicate  the  presence  of  fatal  user  errors  that,  either  cannot  be  determined  by  the 
functional  modules,  or  that  can  be  more  effectively  detected  by  CHAP  statements  In  the  rigid 
format.  The  detection  of  such  an  error  causes  a transfer  to  a LABEL  Instruction  near  the  end  of 
the  rigid  format.  The  text  of  the  message  Is  output  and  the  execution  Is  terminated.  These 
messages  will  always  appear  at  the  end  of  the  NASTRAN  output^. 

I 6.1.1  Displacement  Approach  Rigid  Formats 


The  texts  of  the  rigid  format  error  messages  are  given  In  the  following  sections  for  each  of 
the  displacement  approach  rigid  formats.  The  text  for  each  message  Is  given  In  capital  letters 
and  Is  followed  by  additional  explanatory  material.  Including  suggestions  for  remedial  action. 


6. 1.1.1  Rigid  Format  Error  Messages  for  Static  Analysis 


N0.  1 - ATTEMPT  T(»  EXECUTE  MjJRE  THAN  360  L00PS. 

An  attempt  has  been  made  to  use  more  than  360  different  sets  of  boundary  conditions. 
This  number  may  be  Increased  by  altering  the  REPT  Instruction  following  SDR1. 

NO.  2 - MASS  MATRIX  REQUIRED  FOR  HEIGHT  AND  BALANCE  CALCULATIONS. 

The  mass  matrix  Is  null  because  either  no  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was  not  defined 
on  a Material  card. 

NO.  3 - NO  INDEPENDENT  DEGREES  0F  FREEDOM  HAVE  BEEN  DEFINED. 

Either  no  degrees  of  freedom  have  been  defined  on  GRID,  SP0INT  c r Scalar  Connection 
cards,  or  all  defined  degrees  of  freedom  have  been  constrained  by  SPC,  WC,  SUP0RT, 
OMIT,  or  GRDSET  cards,  or  grounded  on  Scalar  Connection  cards. 

NO.  4 - NO  ELEMENTS  HAVE  BEEN  DEFINED. 

The  stiffness  matrix  Is  null  because  no  elements  have  been  defined  on  either  Connection 
cards  or  GENEL  cards. 


NO.  5 - A LOOPING  PROBLEM  RUN  ON  NON-LOOPING  SUBSET.  j 

i 

1 

A problem  requiring  boundary  condition  changes  was  run  on  subsets  1 or  3.  The  problem  ! 

should  be  restarted  on  subset  0.  j 

i 

I 

6. 1,1. 2  Rigid  Format  Error  Messages  for  Static  Analysis  with  Inertia  Relief  j 


NO.  1 - MASS  MATRIX  REQUIRED  FOR  CALCULATION  OF  INERTIA  LOADS. 

The  mass  matrix  Is  null  because  either  no  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was  not  defined  on 
a Material  card. 

NO.  2 - ATTEMPT  TO  EXECUTE  MORE  THAN  360  LOOPS. 

An  attempt  has  been  made  to  use  more  than  360  different  sets  of  boundary  conditions. 

This  mmber  may  be  Increased  by  altering  the  KPT  Instruction  following  SDR1. 
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N0.  3 - N0  INDEPENDENT  DEGREES  0F  FREEDOM  HAVE  BEEN  DEFINED. 

Either  no  degrees  of  freedom  have  been  defined  on  GRID,  SP01NT  or  Scalar  Connection 
cards,  or  all  defined  degrees  of  freedom  have  been  constrained  by  SPC,  MPC,  SUP0RT, 
(WIT,  or  GRDSET  cards,  or  grounded  on  Scalar  Connection  cards. 

NO.  4 - FREE  BODY  SUPPORTS  ARE  REQUIRED. 

A statically  determinate  set  of  supports  must  be  specified  on  a SUP0RT  card  In  order  to 
determine  the  rigid  body  characteristics  of  the  structural  model. 

N0.  5 - A LOOPING  PROBLEM  RUN  ON  N0N-LOOPING  SUBSET. 

A problem  requiring  boundary  condition  changes  was  run  on  subsets  1 or  3.  The  problem 
should  be  restarted  on  subset  0. 


6. 1.1. 3 Rigid  Format  Error  Messages  for  Normal  Mode  Analysis 


NO.  1 - MASS  MATRIX  REQUIRED  FOR  REAL  EIGENVALUE  ANALYSIS. 

The  mass  matrix  Is  null  because  either  no  structural  elements  were  defined  with  Connec- 
tion cards,  nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was 
not  defined  on  a Material  card. 

NO.  2 - EIGENVALUE  EXTRACTION  DATA  REQUIRED  FOR  REAL  EIGENVALUE  ANALYSIS. 

Eigenvalue  extraction  data  must  be  supplied  on  an  EIGR  card  and  METHOD  must  select  an 
EIGR  set  in  the  Case  Control  Deck. 

NO.  3 - NO  INDEPENDENT  DEGREES  OF  FREEDOM  HAVE  BEEN  DEFINED. 

Either  no  degrees  of  freedom  have  been  defined  on  GRID,  SP0INT  or  Scalar  Connection 
cards,  or  all  defined  degrees  of  freedom  have  been  constrained  by  SPC,  MPC,  SUP0RT, 
OMIT,  or  GROSET  cards,  or  grounded  on  Scalar  Connection  cards. 


6. 1.1. 4 Rigid  Format  Error  Messages  for  Static  Analysis  with  Differential  Stiffness 


NO.  1 - NO  STRUCTURAL  ELEMENTS  HAVE  BEEN  DEFINED. 

The  differential  stiffness  matrix  Is  null  because  no  structural  elements  have  been 
defined  with  Connection  cards. 

NO.  2 - FREE  BODY  SUPPORTS  NOT  ALLOWED. 

Free  bodies  are  not  allowed  in  Static  Analysis  with  Differential  Stiffness.  The  SUPORT 
cards  must  be  removed  from  the  Bulk  Data  Deck  and  other  constraints  applied  If  required 
for  stability. 

NO.  3 - ATTEMPT  TO  EXECUTE  MORE  THAN  100  LOOPS. 

An  attempt  has  been  made  to  use  more  than  100  scale  factors  for  differential  stiffness 
calculations.  This  nunber  may  be  increased  by  altering  the  REPT  Instruction  following 
SDR1 . 

NO.  4 - MASS  MATRIX  REQUIRED  FOR  WEIGHT  AND  BALANCE  CALCULATIONS. 

The  mass  matrix  is  null  because  either  no  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was  not  defined 
on  a Material  card. 

NO.  5 - NO  INDEPENDENT  DEGREES  OF  FREEDOM  HAVE  BEEN  DEFINED. 

Either  no  degrees  of  freedom  have  been  defined  on  GRID,  SP0INT  or  Scalar  Connection 
cards,  or  all  defined  degrees  of  freedom  have  been  constrained  by  SPC,  MPC,  OMIT,  or 
GRDSET  cards,  or  grounded  on  Scalar  Connection  cards. 
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NO.  6 - A LOOPING  PROBLEM  RUN  ON  NON-LOOPING  SUBSET. 

A problem  requiring  multiple  differential  load  factor  was  run  on  subset  (1  or  3)  which 
does  not  support  them.  The  problem  should  be  restarted  on  subset  0. 


6. 1.1.5  Rigid  Format  Error  Messages  for  Buckling  Analysis 


Ng.  1 - Ng  STRUCTURAL  ELEMENTS  HAVE  BEEN  DEFINED. 

The  differential  stiffness  matrix  Is  null  because  no  structural  elements  have  been 
defined  with  Connection  cards. 

NO.  2 - FREE  BODY  SUPPORTS  NOT  ALLOWED. 

Free  bodies  are  not  allowed  In  Buckling  Analysis.  The  SUP0RT  cards  must  be  removed 
from  the  Bulk  Data  Deck  and  other  constraints  applied  if  required  for  stability. 

NO.  3 - EIGENVALUE  EXTRACTION  DATA  REQUIRED  FOR  REAL  EIGENVALUE  ANALYSIS. 

Eigenvalue  extraction  data  must  be  supplied  on  an  EIGB  card  and  METHOD  must  select  an 
EIGB  set  In  the  Case  Control  Deck. 

NO.  4 - NO  EIGENVALUES  FOUNO. 

No  buckling  modes  exist  In  the  range  specified  by  the  user. 

NO.  5 - MASS  MATRIX  REQUIRED  FOR  WEIGHT  AND  BALANCE  CALCULATIONS. 

The  mass  matrix  is  null  because  either  no  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card  or  the  density  was  not  defined  on 
a Material  card. 

NO.  6 - NO  INDEPENDENT  DEGREES  OF  FREEDOM  HAVE  BEEN  DEFINED. 

Either  no  degrees  of  freedom  have  been  defined  on  GRID,  SPOINT  or  Scalar  Connection 
cards,  or  all  defined  degrees  of  freedom  have  been  constrained  by  SPC,  MPC,  OMIT,  or 
GRDSET  cards,  or  grounded  on  Scalar  Connection  cards. 


6. 1.1. 6 Rigid  Format  Error  Messages  for  Piecewise  Linear  Analysis 


NO.  1 - NO  NONLINEAR  ELEMENTS  HAVE  BEEN  DEFINED. 

A piecewise  linear  problem  has  not  been  formulated  because  none  of  the  elements  have  a 
stress  dependent  modulus  of  elasticity  defined  on  a Material  card. 

N0.  2 - ATTEMPT  TO  EXECUTE  MORE  THAN  360  LOOPS. 

An  attempt  has  been  made  to  use  more  than  360  load  increments.  This  number  may  be  In- 
creased by  altering  the  REPT  Instruction  preceding  SDR2. 

NO.  3 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND  BALANCE  CALCULATIONS. 

The  mass  matrix  Is  null  because  either  no  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was  not  defined 
on  a Material  card. 

NO.  4 - NO  ELEMENTS  HAVE  BEEN  DEFINED. 

The  stiffness  matrix  is  null  because  no  elements  have  been  defined  on  either  Connection 
cards  or  GENEL  cards. 

NO.  5 - STIFFNESS  MATRIX  SINGULAR  DUE  T0  MATERIAL  PLASTICITY. 

The  stiffness  matrix  Is  singular  due  either  to  one  or  more  grid  point  singularities  or 
element  material  plasticity. 
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6. 1,1. 7  Rigid  Format  Error  Messages  for  Direct  Complex  Eigenvalue  Analysis. 

N0.  ! - EIGENVALUE  EXTRACTION  DATA  REQUIRED  FOR  COMPLEX  EIGENVALUE  ANALYSIS. 

Eigenvalue  extraction  data  must  be  supplied  on  an  EIGC  card  and  CMETHOD  must  select  an 
EIGC  set  In  the  Case  Control  Deck. 

NO.  2 - ATTEMPT  TO  EXECUTE  MORE  THAN  100  LOOPS. 

An  attempt  has  been  made  to  use  more  than  100  sets  of  direct  Input  matrices.  This 
number  may  be  Increased  by  altering  the  REPT  Instruction  following  SDR2. 

NO.  3 - MASS  MATRIX  REQUIRED  FOR  WEIGHT  AND  BALANCE  CALCULATIONS 

The  mass  matrix  Is  null  because  either  no  elements  were  defined  on  Connection  cards, 
nonstructural  mass  was  not  defined  an  a Property  card,  or  the  density  was  not  defined 
on  a Material  card. 


6. 1.1. 8  Rigid  Format  Error  Messages  for  Direct  Freauencv  and  Random  Response. 


NO.  1 - FREQUENCY  RESPONSE  LIST  REQUIRED  FOR  FREQUENCY  RESPONSE  CALCULATIONS. 

Freguencles  to  be  used  in  the  solution  of  frequency  response  proolems  must  be  supplied 
on  a FREQ,  FREQ1,  or  FREQ2  card  and  FREQ  must  select  a frequency  response  set  In  the 
Case  Control  Deck. 

NO.  2 - DYNAMIC  LOADS  TABLE  REQUIRED  FOR  FREQUENCY  RESPONSE  CALCULATIONS. 

Dynamic  loads  to  be  used  in  the  solution  of  frequency  response  problems  must  be  speci- 
fied on  an  RL0AD1  or  RL0AD2  card  and  DL0AD  must  select  a dynamic  load  set  In  the  Case 
Control  Deck. 

NO.  3 - ATTEMPT  TO  EXECUTE  M0RE  THAN  100  L00PS. 

An  attempt  has  been  made  to  use  more  than  100  sets  of  direct  input  matrices.  This  number 
may  be  increased  by  altering  the  REPT  instruction  following  the  last  0FP  Instruction. 

NO.  4 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND  BALANCE  CALCULATIONS. 

The  mass  matrix  is  null  because  either  no  elements  were  defined  on  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was  not  defined 
on  a Material  card. 


6. 1.1. 9  Rigid  Format  Error  Message  for  Direct  Transient  Response 


NO.  1 - TRANSIENT  RESPONSE  LIST  REQUIRED  F0R  TRANSIENT  RESPONSE  CALCULATIONS. 

Time  step  Intervals  to  be  used  must  be  specified  on  a TSTEP  card  and  a TSTEP  selection 
must  be  made  in  the  Case  Control  Deck. 

NO.  2 - ATTEMPT  TO  EXECUTE  M0RE  THAN  ICO  LOOPS. 

An  attempt  has  been  made  to  use  more  than  100  dynamic  load  sets.  This  number  may  be 
Increased  by  altering  the  REPT  instruction  following  the  last  XYPL0T  instruction. 

NO.  3 - MASS  MATRIX  REQUIRED  FOR  WEIGHT  AND  BALANCE  CALCULATIONS. 

The  mass  matrix  is  null  because  either  no  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was  not  defined 
on  a Material  card. 
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6.1.1.10  Rigid  Format  Error  Messages  for  Modal  Complex  Eigenvalue  Analysis. 

NO.  1 - MASS  MATRIX  REQUIRED  FOR  MODAL  FORMULATION. 

The  mass  matrix  Is  null  because  either  no  structural  elements  were  defined  with  Connec- 
tion cards,  nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was 
not  defined  on  a Material  card. 

N0.  2 - EIGENVALUE  EXTRACTION  DATA  REQUIRED  FOR  REAL  EIGENVALUE  ANALYSIS. 

Eigenvalue  extraction  data  must  be  supplied  on  an  EIGR  card  and  METHOD  must  select  an 
EIGR  set  in  the  Case  Con'rol  Deck. 

NO.  3 - ATTEMPT  TO  EXECUTE  MORE  THAN  100  LOOPS. 

An  attempt  has  been  made  to  use  more  than  100  different  sets  of  direct  Input  matrices. 
This  nunber  can  be  Increased  by  altering  the  REPT  Instruction  following  SDR2. 

NO.  4 - REAL  EIGENVALUES  REQUIRED  FOR  MODAL  FORMULATION. 

No  real  eigenvalues  were  found  in  the  frequency  range  specified  by  the  user. 

6.1.1.11  Rigid  Format  Error  Messaaes  for  Modal  Freouencv  and  Random  Response. 

NO.  1 - MASS  MATRIX  REQUIRED  FOR  MODAL  FORMULATION. 

The  mass  matrix  Is  null  because  either  no  structural  elements  were  defined  with  Connec- 
tion cards,  nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was 
not  defined  on  a Material  card. 

NO.  2 - EIGENVALUE  EXTRACTION  DATA  REQUIRED  FOR  REAL  EIGENVALUE  ANALYSIS. 

Eigenvalue  extraction  data  must  be  supplied  on  an  EIGP  card  and  METHOD  must  select  an 
EIGR  set  in  the  Case  Control  Deck. 

NO.  3 - ATTEMPT  TO  EXECUTE  MORE  THAN  100  LOOPS. 

An  attempt  has  been  made  to  use  more  than  100  sets  of  direct  input  matrices.  This  number 
can  be  Increased  by  altering  the  REPT  Instruction  following  the  last  OFP  instruction. 

NO.  4 - REAL  EIGENVALUES  REQUIRED  FOR  MODAL  FORMULATION. 

No  real  eigenvalues  were  found  In  the  frequency  range  specified  by  the  user. 

NO.  5 - FREQUENCY  RESPONSE  LIST  REQUIRED  FOR  FREQUENCY  RESPONSE  CALCULATIONS. 

Frequencies  to  be  used  In  the  solution  of  frequency  response  problems  must  be  supplied 
on  a FREQ,  FREQ! , or  FREQ2  card  and  FREQ  must  select  a frequency  response  set  In  the 
the  Case  Control  Deck. 

NO.  6 - DYNAMIC  LOADS  TABLE  REQUIRED  FOR  FREQUENCY  RESPONSE  CALCULATIONS. 

Dynamic  loads  to  be  used  In  the  solution  of  frequency  response  problems  must  be  speci- 
fied on  an  RL0AD1  or  RL0AD2  card  and  DLOAD  must  select  a dynamic  load  set  In  the  Case 
Control  Deck. 

6.1.1.12  Rigid  Format  Error  Messages  for  Modal  Transient  Response. 

NO.  1 - MASS  MATRIX  REQUIRED  FOR  MODAL  FORMULATION. 

The  mass  matrix  Is  null  becausa  either  no  structural  elements  were  defined  with  Connec- 
tion cards,  nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was 
not  defined  on  a Material  card. 
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N0.  2 • EIGENVALUE  EXTRACTION  DATA  REQUIRED  F0R  REAL  EIGENVALUE  ANALYSIS. 

Eigenvalue  extraction  data  must  be  supplied  on  an  EIGR  card  and  METHOD  must  select  an 
EIGR  set  In  the  Case  Control  Deck. 

N0.  3 - ATTEMPT  T0  EXECUTE  M0RE  THAN  TOO  I.00PS. 

An  attempt  has  been  made  to  use  more  than  100  dynamic  load  sets.  This  number  can  be 
Increased  by  altering  the  REPT  instruction  following  the  last  XYPL0T  Instruction. 

N0.  4 - REAL  EIGENVALUES  REQUIRED  F0R  MODAL  F0RMULATI0N. 

No  real  eigenvalues  were  found  In  the  frequency  range  specified  by  the  user. 

N0.  5 - TRANSIENT  RESP0NSE  LIST  REQUIRED  F0R  TRANSIENT  RESPONSE  CALCULATIONS. 

Time  step  Intervals  to  be  used  must  be  specified  on  a TSTEP  card  and  a TSTEP  selection 
must  be  made  In  the  Case  Control  Deck. 

6.1.1.13  Rigid  Format  Error  Messages  for  Normal  Modes  with  Differential  Stiffness. 

N0.  1 - N0  STRUCTURAL  ELEMENTS  HAVE  BEEN  DEFINED. 

The  differential  stiffness  matrix  Is  null  because  no  structural  elements  have  been 
defined  with  Connection  cards. 

N0.  2 - FREE  B0DY  SUPPORTS  N0T  ALLOWED. 

Free  bodies  are  not  allowed  In  Normal  Modes  with  Differential  Stiffness.  The 
SUP0RT  cards  must  be  removed  from  the  Bulk  Data  Deck  and  other  constraints  applied 
If  required  for  stability. 

N0.  3 - EIGENVALUE  EXTRACTION  OATA  REQUIRED  FOR  REAL  EIGENVALUE  ANALYSIS. 

Eigenvalue  extraction  data  must  be  supplied  on  an  EIGR  card  and  METHOD  must  select 
an  EIGR  set  In  the  Case  Control  Deck. 

NO-  4 - N0  EIGENVALUE  FOUND. 

No  eigenvalues  were  found  In  the  frequency  range  specified  by  the  user. 

NO.  5 - MASS  MATRIX  REQUIRED  FOR  REAL  EIGENVALUE  ANALYSIS. 

The  mass  matrix  Is  null  because  either  no  structural  elements  were  deflneo  with 
Connection  cards,  nonstructural  mass  was  not  defined  on  a Property  card  or  the 
density  was  not  defined  on  a Material  card. 

NO.  6 - NO  INDEPENDENT  DECREES  OF  FREEDOM  HAVE  BEEN  DEFINED. 

Either  no  degrees  of  freedom  have  been  defined  on  GRID,  SP0INT  or  Scalar  Connection 
cards,  or  all  defined  degrees  of  freedom  have  been  constrained  by  SPC,  MPC,  SUP0RT, 
OMIT,  or  GRDSET  cards,  or  grounded  on  Scalar  Connection  cards. 

6.1.1.14  Rigid  Format  Error  Messrs  for  Statics  using  Cyclic  Symmetry. 

NO.  1 - ATTEMPT  TO  EXECUTE  MORE  THAN  360  LOOPS. 

An  attempt  has  been  made  to  use  more  than  360  different  sets  of  boundary  conditions. 
This  number  may  be  Increased  by  altering  the  REPT  Instruction  following  SDR1. 

N0.  2 - MASS  MATRIX  REQUIRED  FOR  WEIGHT  AND  BALANCE  CALCULATIONS. 

The  mass  matrix  Is  null  because  either  no  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card  or  the  density  was  not  defined 
on  a Material  card. 
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6-1.3  Aero  Approach  Rigid  Formats 


The  texts  of  the  rigid  format  error  messages  are  giver.  In  the  following  section  for  th*  aero 
approach  ri  Id  formats.  The  text  for  each  message  Is  given  In  capital  letters  and  Is  followed  by  | 

additional  explanatory  material,  Including  suggestions  for  remedial  sctlon. 


6. 1.3.1  Rigid  Format  Error  Messages  for  Modal  Flutter  Analysis 


N0.  1 - MASS  MATRIX  REQUIRED  F0R  M0DAL  FORMULATION. 


The  mass  matrix  Is  null  because  either  no  structural  elements  were  defined  with  Connection 
cards,  nonstuctural  mass  was  not  defined  on  a Property  card  or  the  density  was  not 
defined  on  a Material  card. 


EIGENVALUE  EXTRACTION  DATA  REQUIRED  F0R  REAL  EIGENVALUE  ANALYSIS. 


Eigenvalue  extraction  data  must  be  supplied  on  an  EIGR  card  and  METHOD  must  select  an 
EIGR  set  In  the  Case  Control  Deck. 


NO-  3 - ATTEMPT  TO  EXECUTE  MORE  THAN  100  LOOPS. 


An  attempt  has  been  made  to  use  more  than  100  different  sets  of  direct  Input  matrices. 
This  number  can  be  Increased  by  altering  the  REPT  instruction  following  FA2. 


NO-  4 - REAL  EIGENVALUES  REQUIRED  FOR  MODAL  F0RML'LATI0N. 

No  real  eigenvalues  were  found  In  the  frequency  range  specified  by  the  user 


6. 1.3. 2 Rigid  Format  Error  Messages  for  Model  Aeroelastlc  Response 


NO.  1 - MASS  MATRIX  REQUIRED  FOR  MODAL  FORMULATION. 


The  mass  matrix  Is  null  because  either  no  structural  elements  were  defined  with  Connection 
cards,  nonstructural  mass  w«s  not  defined  on  a Property  card  or  the  density  was  not 
defined  on  a Material  card. 


NO-  2 - EIGENVALUE  EXTRACTION  DATA  REQUIRED  FOR  REAL  EIGENVALUE  ANALYSIS. 


Eigenvalue  extraction  data  must  be  supplied  on  an  EIGR  card  and  METHOD  must  select  an 
EIGR  set  in  the  Case  Control  Deck. 


NO.  4 - REAL  EIGENVALUES  REQUIRED  FOR  MODAL  FORMULATION. 


No  real  eigenvalues  were  found  In  the  frequency  range  specified  by  the  user. 
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4 08  ***  USER  FATAL  MESSAGE  8,  BULK  DATA  PARAM  CARD  ERROR.  MUST  N#T  DEFINE  PARAMETER  NAMED 

******** ' 

Tht  "NM  In  v,N, ********  meant  uttr  cannot  tet  the  value  of  the  parameter  with  name 
********  on  a PARAM  card. 

09  ***  USER  FATAL  MESSAGE  9,  VALUE  NEEDED  FOR  PARAMETER  N0.  ***. 

Constant  needs  value  In  OMAP  Instruction  or  on  PARAM  card. 

10  ***  USER  FATAL  MESSAGE  10,  ILLEGAL  INPUT  SECTION  FORMAT. 

11  ***  USER  FATAL  MESSAGE  11,  ILLEGAL  OUTPUT  SECTION  FORMAT. 

12  ***  USER  FATAL  MESSAGE  12,  ILLEGAL  CHARACTER  IN  OMAP  INSTRUCTION  NAME. 

Name  must  be  8 or  less  alphanumeric  characters,  the  first  character  being  alpha. 

13  ***  USER  FATAL  MESSAGE  13,  OMAP  INSTRUCTION  NOT  IN  MODULE  LIBRARY. 

14  ***  SYSTEM  FATAL  MESSAGE  14,  ARRAY  NAMED  ********  OVERFLOWED. 

See  XGPI  module  description  In  MFD  section  of  Programmer's  Manual. 

15  ***  USER  FATAL  MESSAGE  15,  INCONSISTENT  LENGTH  USED  FOR  PARAMETER  NAMED  ********. 

This  parameter  was  used  In  a previous  DMAP  Instruction  which  gave  It  a different  type, 
f See  Section  5.2.1  of  the  User's  Manual. 

16  ***  USER  FATAL  MESSAGE  16,  ILLEGAL  FORMAT. 

17  ***  USER  FATAL  MESSAGE  17,  UNIDENTIFIED  NASTRAN  CARD  KEYWORD  ********.  ACCEPTABLE  KEYWORDS 

FOLLOW  — 

18  ***  USER  FATAL  MESSAGE  18,  TOO  MANY  PARAMETERS  IN  DMAP  PARAMETER  LIST. 

Incorrect  calling  sequence  for  DMAP  Instruction. 

19  ***  USER  FATAL  MESSAGE  19.  LABEL  NAMED  ********  IS  MULTIPLY  DEFINED. 

LABEL  named  appears  in  more  than  one  place  in  DMAP  program. 

20  ***  USER  FATAL  MESSAGE  20,  ILLEGAL  CHARACTERS  IN  PARAMETER  NO.  ***. 

Name  must  be  8 or  less  alphanumeric  characters,  the  first  character  being  alpha. 

21  ***  USER  FATAL  MESSAGE  21.  PARAMETER  NAMED  ********  IS  NOT  IN  PRECEDING  DMAP  INSTRUCTION 

PARAMETER  lIST. 

Parameters  in  SAVE  Instruction  ,<t t appear  in  immediately  preceding  DMAP  Instruction. 

22  ***  USER  FATAL  MESSAGE  22.  DATA  3L0CK  NAMED  ********  MUST  BC  DEFINED  PRIOR  TO  THIS  INSTRUCTION. 

See  Section  5.2  of  the  User's  Manual. 
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23  ***  USER  FATAL  MESSAGE  23,  DATA  BLOCK  NAMED  ********  IS  NOT  REFERENCED  IN  SUBSEQUENT 

FUNCTIONAL  M0DUi.£. 

See  Section  5.2  of  the  User's  Manual.  Error  can  be  suppressed  by  adding  the  following 

PARAM  //C,N,N0P/V,N, TRUE-1  $ 

C0ND  LABELXXX.TRUE  $ 

TABPT  ********,,,,//  $ 

LABEL  LABELXXX  S 

24  ***  SYSTEM  FATAL  MESSAGE  24,  CANNOT  FIND  FILE  NAMED  ********  ON  DATA  POOL  TAPE. 

Contents  of  /XDPL/  does  not  match  contents  of  Pool  Tape. 

25  ***  USER  FATAL  MESSAGE  25,  PARAMETER  NAMED  ********  NOT  DEFINED. 

Parameter  is  referenced  In  nonfunctional  module,  but  is  nowhere  defined. 

26  ***  USER  FATAL  MESSAGE  26,  LABEL  NAMED  ********  NOT  DEFINED. 

LABEL  name  does  not  appear  In  LABEL  Instruction. 

27  ***  USER  WARNING  MESSAGE  27,  LABEL  NAMED  ********  N01  REFERENCED. 

LABEL  name  appears  only  In  a LABEL  Instruction. 

28  ***  SYSTEM  FATAL  MESSAGE  28,  UNEXPECTED  END  OF  TAPE  ON  NEW  PROBLEM  TAPE. 

Either  an  EOT  was  truly  encountered  or  file  linkage  has  been  destroyed  In  'XFIST/* 
/XPFIST/  and/or  /XXFIAT/.  This  message  will  also  appear  when  tape  files  on  the  NASTRAN 
Card  have  been  declared  disk  flies  but  Insufficient  space  has  been  allocated  for  this 
purpose. 

29  ***  SYSTEM  FATAL  MESSAGE  29.  UNEXPECTED  END  OF  TAPE  ON  OLD  PROBLEM  TAPE. 

See  Message  28  . 

30  ***  SYSTEM  FATAL  MESSAGE  30,  UNEXPECTED  END  OF  TAPE  ON  DATA  POOL  TAPE. 

See  Message  28. 

31  ***  SYSTEM  FATAL  MESSAGE,  CONTROL  FILE  ********  INCOMPLETE  OR  MISSING  ON  NEW  PROBLEM  TAPE. 

Data  block  XCSA  Is  not  in  correct  format  or  it  is  missing. 

32  ***  USER  FATAL  MESSAGE  32,  FILE  NAMED  ********  MUST  BE  DEFINED  PRIOR  TO  THIS  INSTRUCTION. 

See  Section  S./  of  the  User's  Manual. 

33  ***  SYSTEM  FATAL  MESSAGE  33,  NAME  (********)  IN  NEW  CONTROL  FILE  DICTIONARY  NOT  VALID. 

First  record  of  data  block  XCSA  on  Problem  Tape  contains  a name  which  is  not  recognized 
by  XGPI  module. 
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35  ***  USER  FATAL  MESSAGE  35,  INCORRECT  OLD  PROBLEM  TAPE  MOUNTED.  ID  0F  TAPE  MOUNTED  • ********* 

******** ( ♦*/**/**  FiLE  ,***  id  0p  TAPE  DESIRED  * ******** , ******** f **/**/ **  pjL£  ,***. 

Wrong  reel  mounted  for  multireel  Problem  Tape. 

36  ***  SYSTEM  FATAL  MESSAGE  36,  CANN0T  FIND  FILE  NAMED  ********  0N  OLD  PROBLEM  TAPE. 

Header  record  of  file  on  Problem  Tape  does  not  match  file  name  In  restart  dictionary. 

37  ***  USER  WARNING  MESSAGE  37,  WARNING  0NLY  - MAY  N0T  BE  ENOUGH  FILES  AVAILABLE  FOR  M0DULE 

REQUIREMENTS.  FILES  NEEDED  * ***  FILES  AVAILABLE  * ***. 

Program  will  execute  If  enough  data  blocks  referenced  by  the  module  are  purged.  Purged 
data  blocks  are  not  assigned  files. 

38  ***  SYSTEM  FATAL  MESSAGE  38,  N0T  ENOUGH  CORE  FOR  GPI  TABLES 

User  must  break  up  DMA?  program. 

39  ***  SYSTEM  FATAL  MESSAGE  .19,  RIGID  FORMAT  OMAP  SEQUENCE  DOES  NOT  CORRESPOND  TO  MED  TABLE. 

The  MED  Table  tr« ■ ^ r.  Lave  the  same  number  of  entries  as  there  are  DMAP  instructions  in 
OMAP  sequence. 

40  ***  USER  FATAL  MESSAGE  40,  ERROR  IN  ALTER  DECK  - CANNOT  FIND  END  OF  DMAP  INSTRUCTION. 

User  should  check  ALTER  part  of  the  Executive  Control  Deck. 

41  ***  SYSTEM  FATAL  MESSAGE  41,  TABLES  INCORRECT  FOR  REGENERATING  DATA  BLOCK  ********. 

File  Name  Table  and  MED  Table  used  by  routine  XFLDEF  are  wrong. 

42  ***  USER  WARNING  MESSAGE  42,  PARAMETER  NAMED  ********  ALREADY  HAD  VALUE  ASSIGNED  PREVIOUSLY. 

Parameter  appears  in  a previous  instruction  which  assigned  It  a value.  The  previous 
value  will  be  used. 

43  ***  USER  FATAL  MESSAGE  43,  INCORRECT  FORMAT  FOR  NASTRAN  CARD. 

44  ***  USER  FATAL  MESSAGE  44,  UNABLE  TO  FIND  END  DMAP  INSTRUCTION. 

User  has  altered  out  the  END  instruction. 

45  ***  USER  FATAL  MESSAGE  45,  DATA  BLOCK  NAMED  ********  ALREADY  APPEARED  AS  OUTPUT  0R  WAS  USED 

AS  INPUT  BEFORE  BEING  DEFINED. 

See  Section  5.2  of  the  User's  Manual. 

46  * USER  FATAL  MESSAGE  46,  INCORRECT  REENTRY  POINT. 

The  last  reentry  card  in  the  restart  dictionary  has  a DMAP  instruction  number  greater 
than  the  instruction  number  on  the  END  card  of  the  DMAP  program. 

47  ***  USER  FATAL  MESSAGE  47,  THIS  INSTRUCTION  CANNOT  BE  FIRST  INSTRUCTION  OF  LOOP. 

CHKPNT  DMAP  instruction  must  not  follow  a LABEL  instruction  which  is  located  at  the  top 
of  a loop. 
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48  ***  USER  WARNING  MESSAGE  48,  DATA  BLOCK  ********  ALWAYS  REGENERATED,  THEREFORE  IT  WILL  NOT 

BE  CHECKPOINTED. 

This  data  block  Is  generated  by  Input  File  Processors  (IFP)  and  must  not  be  checkpointed 
to  Insure  proper  restart. 

49  ***  SYSTEM  FATAL  MESSAGE  49,  MPL  TABLE  (MODULE  PROPERTIES  LIST)  IS  INCORRECT. 

Error  Is  In  common  block  /XGP12/. 

50  ***  SYSTEM  FATAL  MESSAGE  50,  CANNOT  FIND  JUMP  OSCAR  ENTRY  NEEDED  FOR  THIS  RFSTART. 

There  must  be  a dunmy  JUMP  Instruction  before  every  LABEL  instruction  at  top  of  a loop 
for  rigid  formats. 

51  ***  SYSTEM  FATAL  MESSAGE  51,  N0T  ENOUGH  OPEN  CORE  FOR  XGPIBS  ROUTINE. 

Additional  core  memory  is  required. 

52  ***  SYSTEM  FATAL  MESSAGE  52,  NAMED  CO^ON  / XL  INK/  IS  TOO  SMALL. 

There  must  be  one  word  in  LINK  table  for  every  entry  in  MPL. 

53  ***  USER  FATAL  MESSAGE  53,  INCORRECT  FORMAT  IN  ABOVE  CARD. 

201  ***  USER  FATAL  MESSAGE  201,  REQUESTED  BULK  DATA  DECK  ********,  NOT  ON  USER  MASTER  FILE. 

Requested  UMF  problem  identification  number  not  found  on  currently  mounted  UMF  tape. 

202  ***  SYSTEM  FATAL  MESSAGE  202,  UMF  COULD  NOT  BE  OPENED. 

User  Master  File  (IWF)  not  present  (destroyed)  in  HST. 

203  ***  SYSTEM  FATAL  MESSAGE  203,  ILLEGAL  E0R  ON  UMF. 

User  Master  File  (UMF)  contains  no  records  in  requested  file. 

204  ***  USER  FATAL  MESSAGE  204,  COLD  START,  NO  BULK  DATA. 

No  data  cards  were  found  after  the  BEGIN  BULK  card.  A blank  card  will  satisfy  this  rule. 

205  ***  USER  WARNING  MESSAGE  205,  COLO  START,  DELETE  CARDS  IGNORED. 

Delete  (/)  cards  were  present  and  Ignored  within  the  Bulk  Data  Deck. 

206  ***  USER  FATAL  MESSAGE  206,  PREVIOUS  ******  CONTINUATION  CARDS.  THOUGH  VALID,  CANNOT  BE 

PROCESSED  BECAUSE  OF  ERRORS  ON  OTHER  RELATED  CONTINUATION  CARDS. 

207  ***  USER  INFO  MESSAGE  207,  BULK  DATA  NOT  SORTED,  XS0RT  WILL  REORDER  DECK. 

Bulk  Data  Deck  was  not  In  alpha-numeric  sort.  Sorting  will  be  performed.  Sorting  of 
large  deck  can  be  time  consuming. 

208  ***  USER  FATAL  MESSAGE  208,  PREVIOUS  CARD  IS  A DUPLICATE  PARENT. 

Two  or  more  cards  were  found  with  column  74-80  identical  and  a continuation  card  is 
present  with  that  mnemonic  (column  2-8). 
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209  ***  USER  FATAL  MESSAGE  209,  PREV10US  ******  CPNTINUATIpN  MNEMW1CS  HAVE  N9  PARENTS  AND/0R 
ARE  DUPLICATES. 

This  message  results  due  to  either  or  both  of  the  following  reasons:  (a)  one  or  more 

cards  with  continuation  mnemonics  in  coltwns  2 through  8 could  not  be  matched  with  any 
other  card  continuation  mnemonic  In  columns  73  through  80  or  (b)  two  or  mo,“e  cards 
with  continuation  mnemonics  in  columns  2 through  8 were  identical. 


210  ***  SYSTEM  FATAL  MESSAGE  210,  SCRATCH  C0ULD  NpT  BE  #PENE0. 

One  of  the  required  scratch  files  was  not  present  (destroyed)  in  FIST. 

211  ***  SYSTEM  FATAL  MESSAGE  211,  ILLEGAL  E0R  *N  SCRATCH. 

A required  scratch  file  was  formatted  imporperly. 

212  ***  SYSTEM  FATAL  fCSSAGF  212,  ILLEGAL  E#F  ON  ITAPE4. 

Scratch  file  containing  continuations  was  mispositloned. 

213  ***  SYSTEM  FATAL  MESSAGE  213,  ILLEGAL  E0F  (UN  f)PTP. 

Old  Problem  Tape  contained  no  bulk  data  (illegal  format). 

214  ***  SYSTEM  FATAL  MESSAGE  214.  (JPTP  C0ULD  NjJT  BE  0PENEO. 

Old  Problem  Tape  (0PTP)  not  present  (destroyed)  in  FIST. 

215  ***  SYSTEM  FATAL  MESSAGE  215.  NPTP  C0ULD  N(?T  BE  0PENED. 

New  Problem  Tape  (NPTP)  not  present  (destroyed)  in  FIST. 

216  ***  SYSTEM  FATAL  MESSAGE  216,  ILLEGAL  INDEX. 

FORTRAN  computed-C*l-T0  has  received  an  illogical  value. 

217  ***  SYSTEM  FATAL  MESSAGE  217,  ILLEGAL  E0F  0N  ITAPE4. 

218  ***  USER  FATAL  MESSAGE  218,  ILLEGAL  VALUE  SIR  FORMAT  SPECIFIED  IN  FARM  FIELD. 

The  core  statistics  request  or  the  number  of  bytes  to  free  back  to  the  operating  system 
has  not  been  defined  properly  on  the  EXEC  statement  card.  (IBM  only.) 
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300  ***  USER  FATAL  MESSAGE  300,  DATA  ERROR  IN  FIELD  UNDERLINED. 

0) 

A data  error  as  described  In  the  text  has  been  detected  by  utility  routine  XRCARD  or 
RCARD. 


300  ***  USER  FATAL  MESSAGE  300,  INVALID  DATA  COLUMN  72. 

(2) 

Error  in  format  of  exponent. 


300  ***  USER  FATAL  MESSAGE  300,  INTEGER  DATA  OUT  OF  MACHINE  RANGE. 

The  limits  are  231-1  for  IBM,  259-l  for  CDC  and  235-l  for  UNIVAC. 


300  ***  USER  FATAL  MESSAGE  300,  INVALID  CHARACTER  FALLOWING  INTEGER  IN  COLUMN  ***. 

(4) 

Either  an  illegal  delimeter  was  detected  or  a real  number  is  missing  the  decimal. 


300  ***  USER  FATAL  MESSAGE  300,  DATA  ERR0R  - UNANTICIPATED  CHARACTER  IN  COLUMN  ***. 

(5) 

AiE  or  i D was  expected  based  on  other  input  data. 

300  ***  USER  FATAL  MESSAGE  300,  DATA  ERROR  MISSING  DELIMETER  OR  REAL  P0WER  OUT  0F  MACHINE  RANGE. 

(6) 

Either  no  delimeter  was  found  or  the  power  was  exceeded.  The  limits  are  E-78  to  E+75 
for  IBM,  E-38  to  E+38  for  UNIVAC  and  E-294  to  E+322  for  CDC. 


300  ***  USER  FATAL  MESSAGE  300,  ROUTINE  XRCARD  FINDS  OUTPUT  BUFFER  TOO  SMALL  TO  PROCESS  CARD 
I (7)  COMPLETELY. 


301  ***  USER  WARNING  MESSAGE  301 , BULK  DATA  CARD  ********  CONTAINS  INCONSISTENT  DATA. 
SORTED  CARD  COUNT  = ****** 


302  ***  USER  WARNING  MESSAGE  302,  ONE  OR  MORE  GRID  CARDS  HAVE  DISPLACEMENT  COORDINATE  SYSTEM 
ID  OF  -1. 


303  ***  SYSTEM  FATAL  MESSAGE  303,  NO  OPEN  CORE  FOR  IFP. 
Overlay  structure  must  be  redefined. 


304  ***  SYSTEM  FATAL  MESSAGE  304,  IFP  NOT  READING  NPTP  ****  ****. 

The  Input  File  Processor  subroutine  IFP  attempts  to  locate  the  bulk  data  file  on  the 
NPTP  by  searching  it  forward.  The  first  two  words  of  the  file  header  records  are 
examined  for  a match  with  the  Hollerith  string  BULKDATA.  If  the  bulk  data  is  not 
found  by  the  fifth  file,  the  assumption  is  made  that  IFP  is  either  not  reading  NPTP 
or  that  it  has  been  badly  written.  The  header  record  of  fifth  file  is  printed  as 
part  of  the  message. 
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305  **•  SYSTEM  FATAL  MESSAGE  305,  GIN0  CANN0T  OPEN  FILE  ******. 

Unexpected  nonstandard  return  from  OPEN. 

306  ***  SYSTEM  FATAL  MESSAGE  306,  READ  LOGIC  RECORD  ERROR. 

Short  record  encountered.  Bulk  data  card  Images  occupy  20  words. 

307  ***  USER  FATAL  MESSAGE  307,  ILLEGAL  NAME  F0R  BULK  DATA  CARD  ******. 

See  Section  2.4  of  the  User's  Manual. 

308  ***  USER  FATAL  MESSAGE  308,  CARD  ******  N0T  ALLOWED  IN  ******  APPROACH. 

See  Section  2.4  of  the  User's  Manual. 

309  ***  USER  WARNING  MESSAGE  309,  CARD  ******  IMPROPER  IN  ********  APPROACH. 

See  Section  2.4  of  the  User's  Manual. 

310  ***  USER  FATAL  MESSAGE  310,  CARD  ******  NOT  ALLOWED  IN  SAME  DECK  AS  AXIC  CARD. 

See  Section  2.4  of  the  User's  Manual. 

311  ***  USER  FATAL  MESSAGE  311,  NONUNIQUE  FIELD  2 0N  BULK  DATA  CARD  ********  ***, 

Sorted  bulk  data  card  indicated  must  have  a unique  integer  in  field  2. 

312  ***  USER  FATAL  MESSAGE  312,  T00  MANY  CONTINUATIONS  FOR  BULK  DATA  CARD  ******. 

See  bulk  data  card  description  in  Section  2.4  of  the  User's  Manual. 

313  ***  USER  FATAL  MESSAGE  313,  ILLEGAL  NUMBER  OF  WORDS  ON  BULK  DATA  CARD  ******. 

See  bulk  data  card  description  in  Section  2.4  of  the  User's  Manual. 

314  ***  SYSTEM  FATAL  MESSAGE  314,  INVALID  CALL  FROM  IFP  ******. 

Code  error,  machine  failure,  or  cell  Is  being  destroyed. 

315  ***  USER  FATAL  MESSAGE  315,  FORMAT  ERROR  ON  BULK  DATA  CARD  ******. 

See  bulk  data  card  description  in  Section  2.4  of  the  User's  Manual. 

316  ***  USER  FATAL  MESSAGE  316,  ILLEGAL  DATA  ON  BULK  DATA  CARD  ******. 

See  bulk  data  card  description  in  Section  2.4  of  the  User's  Manual. 

317  ***  USER  FATAL  MESSAGE  317,  BAD  DATA  OR  FORMAT  OR  NON-UNIQUE  NAME  DTI  ****  SORTED  CARD 

COUNT  ****, 

See  bulk  data  card  description  in  Section  2,4  of  the  User's  Manual. 

318  ***  SYSTEM  FATAL  MESSAGE  318,  NO  ROOM  IN  /X DPL/  FOR  DTI  ****. 

Overflow  of  Data  Pool  Table.  See  Section  2 of  the  Programmer’s  Manual. 
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319  ***  SYSTEM  FATAL  MESSAGE  319,  IFP  READING  E0F  0N  NPTP. 

Unexpected  E0F  encountered  while  attempting  to  read  a card  Image. 

320  ***  USER  FATAL  MESSAGE  320,  IFP  ERROR  ******  LAST  CARD  PROCESSED  IS  ******. 

Code  error  In  IFP  or  XS0RT. 

321  ***  USER  FATAL  MESSAGE  321,  N0NUNIQUE  PARAM  NAME  *****. 

All  names  of  parameters  must  be  unique. 

322  ***  SYSTEM  FATAL  MESSAGE  322,  ILLEGAL  ENTRY  T0  IFS1P. 

IFP  code  error  detected  In  IFS1P,  IFS2P,  IFS3P,  IFS4P,  IFS5P. 

324  ***  USER  WARNING  MESSAGE  324,  BUNK  CARD(S)  IGNORED. 

Blank  bulk  data  cards  are  Ignored  by  NASTRAN. 

325  ***  USER  FATAL  MESSAGE  325,  BAD  DATA  0R  FORMAT  0R  NONUNIQUE  NAME.  OMI  ******. 

See  bulk  data  card  description  In  Section  2.4  of  the  User's  Manual. 

326  ***  SYSTEM  FATAL  MESSAGE  326,  N0  ROOM  IN  /XDPL/  F0R  DMI  ******* 

Overflow  of  Data  Pool  Table.  See  Section  2 of  the  Programmer's  Manual. 

327  ***  USER  FATAL  MESSAGE  327,  BAD  DATA  OR  FORMAT  0R  N0NUNIQUE  NAME.  DMIG  ******. 

See  bulk  data  card  description  In  Section  2.4  of  the  User's  Manual. 

328  ***  SYSTEM  FATAL  MESSAGE  328,  ILLEGAL  ENTRY  T0  IFS3P. 

IFP  code  error. 

329  ***  USER  FATAL  MESSAGE  329,  ONLY  ONE  (1)  AXIC  CARD  ALLOWED. 

See  bulk  data  card  description  in  Section  2.4  of  the  User's  Manual. 

330  ***  SYSTEM  FATAL  MESSAGE  330,  N0  R00M  IN  CORE  F0R  PARAM  CARDS. 

Change  overlay  or  increase  core  size. 

331  ***  USER  FATAL  MESSAGE  331 , IMPROPER  PARAM  CARD  ******* 

See  bulk  data  card  description  in  Section  2.4  of  the  User's  Manual. 

332  ***  USER  FATAL  MESSAGE  332,  AXIC  CARD  REQUIRED. 

The  presence  of  any  conical  shell  data  cards  requires  the  presence  of  an  AXIC  card. 
See  the  AXIC  bulk  data  card  description  In  Section  2.4  of  the  User's  Manual. 
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333  ***  USER  FATAL  MESSAGE  333,  UNABLE  T0  S0RT  ********  MULTI-ENTRY  CARD  DATA  IN  SUBROUTINE  IFP 
DUE  T0  INSUFFICIENT  C0RE. 

ADDITIONAL  CORE  REQUIRED  ■ **********  W0RDS. 

Either  Increase  the  core  or  manually  sort  multi-entry  data  cards  (CR0D,  CTUBE,  etc.) 


334  ***  USER  INFORMATION  MESSAGE  334,  ********  MULTI-ENTRY  CARD  DATA  ARE  NOT  SORTED  ON  THEIR 
ELEMENT  ID's.  SUBROUTINE  IFP  WILL  SORT  THE  DATA. 


335  ***  USER  FATAL  MESSAGE  335,  NON-UNIQUE  ELEMENT  ID  ********  ENCOUNTERED  IN  ********  MULTI- 
ENTRY CARD  DATA. 

Element  Identification  numbers  In  multi-entry  bulk  data  cards  (CR0D,  CTUBE,  etc.)  must 
be  unique  Integers. 


336  ***  USER  FATAL  MESSAGE  336,  RF0RCE  DATA  IN  SET  NO.  ********  CONTAINS  ILLEGAL  DIRECTION  FOR 
AXISYMMETRIC  PROBLEM. 

Only  the  z component  of  the  rotation  direction  vector  can  be  defined.  See  the  RF0RCE 
data  card  description  for  details. 

501  ***  SYSTEM  FATAL  MESSAGE  501,  MED  TABLE  INCORRECT  F0R  THIS  SOLUTION. 

Input  to  subroutine  XSBET  Is  Incorrect.  Look  for  format  error  in  array  SS. 

502  ***  USER  FATAL  MESSAGE  502,  ILLEGAL  SUBSET  NUMBER  FOR  THIS  SOLUTION. 

User  specified  an  Incorrect  subset  number  on  S0L  control  card. 

503  ***  USER  FATAL  MESSAGE  503,  ILLEGAL  SOLUTION  NUMBER. 

User  specified  an  incorrect  solution  number  on  SOL  control  card. 

504  ***  USER  FATAL  MESSAGE  504,  CANNOT  CHANGE  FR0M  SOLUTION  ***  TO  SOLUTION  ***. 

505  ***  USER  FATAL  MESSAGE  505,  CONTROL  CARD  ****  IS  ILIEGAL. 

Card  preceding  Message  505  cannot  be  processed  correctly. 

506  ***  USER  FATAL  MESSAGE  506,  CONTROL  CARD  ****  DUPLICATED. 

Card  preceding  Message  506  cannot  be  input  more  than  once. 

507  ***  USER  FATAL  MESSAGE  507,  ILLEGAL  SPECIFICATION  0R  F0RMAT  ON  PRECEDING  CARD. 

508  ***  USER  FATAL  MESSAGE  508,  PROBLEM  TAPE  WJST  BE  0N  PHYSICAL  TAPE  E0R  CHECKPOINTING. 

User  requested  checkpointing  (i.e.,  CHKPNT  YES)  therefore  Problem  Tape  must  be  setup  on 
tape  drive. 

509  ***  USER  FATAL  MESSAGE  509,  WRONG  OLD  PROBLEM  TAPE  MOUNTED.  OLD  PROBLEM  TAPE  ID  = ********, 

********>**^*«y** ^ reel  NO  = *** 

The  Old  Problem  Tape  identification  does  not  match  the  identification  on  the  RESTART 
restart  card. 
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felO  ***  SYSTEM  FATAL  MESSAGE  510,  CHECKPOINT  DICTIONARY  EXCEEDS  CORE  SIZE  - REMAINING  RESTART 
CARDS  IGNORED. 

You  have  run  out  of  open  core.  If  approach  Is  DMAP  try  putting  restart  deck  before  DMAP 
sequence.  If  this  does  no'  solve  problem,  or  If  approach  Is  not  DMAP,  then  you  roust 
decrease  size  of  restart  deck. 


511  ***  SYSTEM  FATAL  MESSAGE  511,  DMAP  SEQUENCE  EXCEEDS  CORE  SIZE  - REMAINING  [MAP  INSTRUCTIONS 

IGNORED. 

You  have  run  out  of  open  core.  Split  the  DMAP  sequence  somewhere  prior  to  where  message 
511  was  printed  out. 

512  ***  USER  FATAL  MESSAGE  512,  OLD  PROBLEM  TAPE  IS  MISSING  AND  IS  NEEDED  F0R  RESTART. 

The  Problem  Tape  corresponding  to  Identification  on  RESTART  control  card  must  be  setup 
on  the  unit  assigned  to  the  Old  Problem  Tape. 

513  ***  USER  FATAL  MESSAGE  513,  ALTER  SEQUENCE  NUMBERS  ARE  OUT  OF  ORDER. 

514  ***  USER  FATAL  MESSAGE  514,  ENOALTER  CARD  IS  MISSING. 

Alter  deck  must  end  with  ENDALTER  control  card. 

515  ***  USER  FATAL  MESSAGE  515,  END  INSTRUCTION  MISSING  IN  DMAP  SEQUENCE. 

DMAP  sequence  must  end  with  END  control  card. 

516  ***  USER  FATAL  MESSAGE  516,  UMF  TAPE  MUST  BE  MOUNTED  ON  PHYSICAL  TAPE  DRIVE. 

The  UMF  tape  must  be  setup  on  the  unit  assigned  to  It. 

517  ***  USER  FATAL  MESSAGE  517,  WRONG  UMF  TAPE  MOUNTED  - TAPE  ID  » ****. 

The  tape  Identification  number  on  the  UMF  tape  does  not  match  the  tape  Identification 
number  on  the  UMF  control  card. 

518  ***  USER  FATAL  MESSAGE  518,  CANNOT  USE  UMF  TAPE  F0R  RESTART. 

519  ***  USER  FATAL  ft S SAGE  519,  ID  CARD  MUST  PRECEDE  ALL  OTHER  CONTROL  CARDS. 

520  ***  USER  FATAL  MESSAGE  520,  CONTROL  CARD  ****  IS  MISSING. 

The  control  card  mentioned  is  required  for  this  problem. 

521  ***  USER  FATAL  MESSAGE  521,  SPECIFY  A SOLUTION  OR  A DMAP  SEQUENCE  BUT  NOT  B0TH. 

You  must  either  select  a DMAP  sequence  from  the  library  by  using  the  SOL  control  card 
or  by  supplying  your  own  DMAP  sequence.  Do  one  or  the  other,  but  not  both. 

522  ***  USER  FATAL  MESSAGE  522,  NEITHER  A S0L  CARD  N0R  A DMAP  SEQUENCE  WAS  INCLUDED. 

See  Message  521. 
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523  ***  USER  FATAL  MESSAGE  523,  ENDALTER  CARD  BUT  BF  0RDER. 

ENDALTER  control  card  must  be  preceded  by  the  ALTER  DECK. 

524  ***  SYSTEM  FATAL  MESSAGE  524,  ALTERNATE  RETURN  TAKEN  WHEN  OPENING  FILE  **♦*. 

This  occurs  If  file  name  Is  not  In  FIST  or  the  end  of  tape  was  reached  while  writing  on 
the  file.  The  file  name  should  correspond  to  one  of  the  permanent  entries  In  the  FIST. 

525  ***  SYSTEM  FATAL  MESSAGE  525,  ILLEGAL  FBRMAT  ENCBUNTERED  WHILE  READING  FILE  ♦***. 

File  Is  not  In  the  correct  format.  Either  the  wrong  tape  was  mounted  or  It  does  not 
contain  what  you  think  It  should. 

526  ***  USER  FATAL  MESSAGE  526,  CHECKPBINT  DICTI0NARY  BUT  BF  SEQUENCE  - REMAINING  RESTART  CARDS 

IGN0RED. 

The  checkpoint  dictionary  which  follows  .he  RESTART  control  card  must  be  sequenced 
according  to  first  number  on  each  card. 


527  ***  USER  FATAL  MESSAGE  527,  DUPLICATE  SUBSET  NUMBER  ****♦. 


601  ***  USER  FATAL  MESSAGE  601 , THE  KEYWORD  BN  THE  AB0VE  CARD  IS  ILLEGAL  0R  MISSPELLED.  SEE 
THE  F0LL0WING  LIST  F0R  LEGAL  KEY  W0RDS. 

Case  control  expects  each  card  to  begin  with  a keyword  (usually  4 characters  In  length). 
Your  card  does  not.  User  Message  612  will  list  the  legal  keywords  along  with  a brief 
description  of  function.  To  remove  the  error,  consult  Message  612  of  NASTRAN  case 
control  card  descriptions.  User's  Manual  Section  2.3,  and  spell  your  request  correctly. 


602  ***  USER  WARNING  MESSAGE  602,  TW0  0R  M0RE  0F  THE  AB0VE  CARD  TYPES  DETECTED  WHERE  ONLY  0NE 
IS  LEGAL.  THE  LAST  F0UND  WILL  BE  USED. 

Remove  the  card  with  the  duplicate  meaning.  Note  that  some  cards  have  alternate  forms. 
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603  *♦*  USER  FATAL  MESSAGE  603,  THE  ABOVE  CARO  DOES  NOT  END  PROPERLY.  COMMENTS  SHOULD  BE 
PRECEDED  BY  A DOLLAR  SIGN. 

Case  control  cards  cf  the  form,  name  ■ value,  should  not  contain  more  than  one  value. 
Consult  your  NASTRAN  Case  Control  Deck  document,  User's  Manual  Section  2.3,  for  a 
complete  description  of  the  card  or  precede  your  coemnts  with  a dollar  sign. 


604  ***  USER  FATAL  MESSAGE  604,  THE  ABOVE  CAPO  HAS  A NONINTEGER  IN  AN  INTEGER  FIELD. 

Consult  your  NASTRAN  Case  Control  Deck  document.  User's  Manual  Section  .2.3,  for  legal 
vatues. 


605  ***  USER  FATAL  MESSAGE  605,  A SYMSEQ  OR  SUBSEQ  CARD  APPEARS  WITHOUT  A SYMC0M  OR  SUBCOM  CARD. 

SYMSEQ  or  SUBSEQ  cards  must  appear  In  a subcase  defined  by  a SYMCOM  or  SUBCOM  card. 

Check  your  Case  Control  Deck  order  and  relabel  your  combination  subcase. 


606  ***  USER  FATAL  MESSAGE  606,  A REQUEST  FOR  TEMPERATURE  DEPENDENT  MATERIALS  OCCURS  AT  THE 
SUBCASE  LEVEL.  ONLY  ONE  ALLOWED  PER  PROBLEM. 

Only  one  temperature  field  for  materials  is  allowed  per  NASTRAN  run.  The  last 
specified  will  be  used  for  the  entire  run.  If  additional  ones  are  desi.red,  a modified 
restart  is  In  order. 


607  ***  USER  FATAL  MESSAGE  607,  A REPCASE  SUBCASE  MUST  BE  PRECEDED  BY  A SUBCASE  OR  SYM  SUBCASE. 

A REPCASE  subcase  Is  an  attempt  to  reoutput  the  previously  computed  case,  therefore  It 
cannot  be  the  first  subcase. 


608  ***  USER  FATAL  MESSAGE  608,  THE  SET  ID  SPECIFIED  ON  THE  ABOVE  CARD  MUST  BE  DEFINED  PRIOR 
TO  THIS  CARD. 

Set  Identification  numbers  must  be  specified  prior  to  their  use.  Also  sets  specified 
within  a subcase  die  at  vhe  end  of  the  subcase.  Redefine  set  (or  define  set)  or  move 
set  out  of  subcase. 


609  ***  USER  FATAL  MESSAGE  609,  SUBCASE  DELIMITER  CARDS  MUST  HAVE  A UNIQUE  IDENTIFYING  INTEGER. 

Subcase  type  cards  must  have  ar  Identifying  Integer.  These  numbers  must  be  strictly 
Increasing.  Renumber  your  subcase  cards.  The  use  of  a nonblank  delimiter  (e.g.,  "■") 
will  also  cause  this  message  to  occur. 


610  ***  USER  FATAL  MESSAGE  610,  THE  VALUE  FOLLOWING  THE  EQUAL  SIGN  IS  ILLEGAL. 

Case  control  cannot  Identify  the  BCD  value  after  the  equal  sign.  Consult  NASTRAN  case 
control  card  descriptions.  User's  Manual  Section  2.3,  for  a full  description  of  the  card. 


611  ***  USER  FATAL  MESSAGE  611,  TEN  CAROS  HAVE  ILLEGAL  KEY  WORDS.  NASTRAN  ASSUMES  BEGIN  BILK 
CARD  IS  MISSING.  IT  WILL  NOW  PROCESS  YOUR  BULK  DATA. 

Only  ten  key  words  may  oe  misspelled.  A cornnon  source  of  this  error  may  be  the  omission 
of  the  OUTPUT  (PLOT)  or  OUTPUT  (XYOUT)  delimiter  cards. 


612  ***  USER  FATAL  MESSAGE  612,  -LIST  OF  LEGAL  CASE  CONTROL  MNEMONICS. 
This  message  Is  caused  by  Messages  601  or  611. 
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613  ***  USER  FATAL  MESSAGE  613,  THE  ABOVE  SET  CONTAINS  'EXCEPT'  WHICH  IS  N0T  PRECEDED  BY  'THRU'. 

Only  Identification  number*  Included  In  THRU  statement*  may  be  excepted.  Simplify  your 
SET  request. 


614  ***  USER  FATAL  MESSAGE  614,  THE  AB0VE  SET  IS  BADLY  SPECIFIED. 

The  grammar  of  the  SET  list  Is  so  confused  that  IFP1  cannot  continue.  Simplify  the  SET 
list. 


615  **«  USER  FATAL  MESSAGE  615,  AN  IMPROPER  OR  NO  NAME  GIVEN  TO  THE  ABOVE  SET. 

SET  lists  must  have  Integer  names.  This  SET  list  does  not  have  one.  SET  10  ■ Is  the 
correct  formet.  Give  the  SET  a correct  Integer  name. 


616  ***  USER  FATAL  MESSAGE  616,  'EXCEPT'  CANNOT  BE  FOLLOWED  BY  'THRU'.  LIST  EXPLICITLY  ALL 
EXCEPTIONS. 

EXCEPT  In  SET  list  can  only  be  followed  by  Integers.  An  Integer  larger  than  THRU  pair 
terminates  THRU.  Either  list  exceptions  explicitly,  use  2 'THRU's  or  terminate  first 
THRU. 


617  ***  USER  FATAL  MESSAGE  617,  A NONPOSITIVE  INTEGER  APPEARS  IN  A POSITIVE  POSITION. 

Most  integer  values  in  case  control  must  be  positive.  The  above  card  either  has  a 
negative  Integer  or  a BCD  value  In  a positive  position.  Check  the  Case  Control  Deck 
documentation  In  Section  2.3  of  the  User's  Manual  for  the  proper  card  format. 


618  ***  USER  FATAL  MESSAGE  618,  PLOTTER  0LTPUT  IS  REQUESTED  BUT  NO  PLOT  TAPE  IS  SET  UP. 

Neither  PLT1  or  PLT2  Is  a physical  tape.  Remove  the  plot  control  packet  or  set  up  the 

appropriate  tape. 

619  ***  USER  WARNING  MESSAGE  619,  SET  MEMBER  ***  BELONGS  TO  ***  THRU  ***. 

A set  member  Is  already  Included  In  a THRU.  The  Individual  member  will  be  absorbed  in 
the  THRU. 

620  ***  USER  WARNING  M;  jSAGE  620,  DUPLICATE  ***  IS  IN  SET  LIST. 

A set  member  Is  listed  twice.  The  seer  d reference  will  be  deleted. 

621  ***  USER  WARNING  MESSAGE  621,  INTERVAL  ***  THRU  ***  OVERLAPS  INTERVAL  ***  THRU  ***.  THE 

MAXIMUM  INTERVAL  WILL  BE  USED. 

625  ***  USER  FATAL  MESSAGE  625,  SUBCASE  ID'S  MUST  BE  LESS  THAN  99,999,999. 

Reduce  the  size  of  your  subcase  Identification  manber.  Note  also  that  BCD  subcase 
Identification  mmbers  are  not  legal. 

626  *“  USER  FATAL  MESSAGE  626,  SUBC0M  SUBCASE  DOES  NOT  HAVE  A SUBSEQ  CARD. 

A SUBC0M  SUBCASE  must  contain  a SUBSEQ  card  to  define  the  linear  combination  coefficients. 
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627  *•*  USER  FATAL  MESSAGE  627,  THE  ABOVE  SUBCASE  HAS  BOTH  A STATIC  l GAD  AND  A REAL  EIGENVALUE 

METHOD  SELECTION  - REMOVE  ONE. 

Rigid  Format*  5 and  13  raqulra  a static  load  and  mathod  selection  In  th*  Cat*  Control 
Dack.  Both  a load  and  a mathod  tal action  cannot  taka  placa  In  tha  iama  subcase.  See 
Sactlons  3.6.4  and  3.14.4,  raspactlvaly,  for  subcaaa  raqulramant*. 

628  ***  USER  FATAL  MESSAGE  628,  THERMAL,  DEFORMATION,  AND  EXTERNAL  LOADS  CAMOT  HAVE  THE  SAME 

SET  IDENTIFICATION  NUMBER. 

Sat  Id's  specified  on  tha  LOAD,  TEMP  (LOAD),  and  DEFORM  Cat*  Control  Card*  must  b*  tttlqua. 

629  USER  WARNING  MESSAGE  629,  ECHO  CARD  HAS  REPEATED  OR  UNRECOGNIZABLE  SPECIFICATION  DATA- 
REPEATED  SPECIFICATIONS  WILL  BE  IGNORED,  UNRECOGNIZABLE  SPECIFICATIONS  WILL  BE  TREATED 
AS  SORT. 


630  ***  USER  WARNING  MESSAGE  630,  ECHO  CARD  WITH  -NONE-  SPECIFICATION  HAS  ADDITIONAL  SPECIFICATIONS 
WHICH  WILL  BE  IGNORED. 


675  ***  USER  FATAL  MESSAGE  67C . ABOVE  CARO  DOES  NOT  BEGIN  WITH  A NONNUMERIC  WORD. 


676  ***  USER  FATA*  MESSAGE  676,  ****  IS  NOT  RECOGNIZED  ON  ABOVE  CARD. 


677  •**  ; a FATAL  message  677,  ILLEGAL  VALUE  SPECIFIED. 


678  *'*  USU  FATAL  MESSAGE  678,  CONTRADICTS  PREVIOUS  DEFINITION. 


679  ***  USER  FATAL  MESSAGE  679.  ***  DELIMETER  ILLEGALLY  USEO. 


680  USER  FATAL  MESSAGE  680,  •***  ILLEGAL  IN  STATEMENT. 


681  **'  USER  FATAL  MESSAGE  681,  ****  IS  ILLEGAL  IN  STATEMENT. 


582  ***  USER  FATAL  MESSAGE  682,  IS  ILLEGAL  IN  STATEMENT. 


683  ***  USER  FATAL  MESSAGE  684,  T «t?  MANY  SUBCASES.  MAXIMUM  ■ 200  0N  ANY  ONE  XV-OUTPUT 
CfWij  CARD. 


684  '**  USER  FF'iAL  MESSAGE  *S4.  SUBCASE-IO  IS  LESS  THAN  1 OR  IS  NOT  IN  ASCENDING  ORDER. 


685  ***  .jER  FATAL  MESSAGE  685,  ****  - POINT  OR  ELEMENT  ID  IS  ILLEGAL  (LESS  THAN  1). 


686  ***  USER  FATAL  MESSAGE  686,  NEGATIVE  OR  ZERO  COMPONENTS  ARE  ILLEGAL. 


687  ***  USER  FATAL  MESSAGE  687,  ALPHA-COMPONENTS  ARE  NOT  PERMITTED  FOR  STRESS  OR  FORCE 
XY-OUTPUT  REQUESTS. 

An  XYPL0T  command  for  stresses  and  forces  cannot  have  alphabetic  characters  In  the  Item 
code.  See  the  tables  in  Section  4.3.3  for  the  proper  format. 
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686  ***  USER  FATAL  MESSAGE  68e,  ****  COMPONENT  NAME  N0T  RECOGNIZED. 

^ 689  ***  USER  FATAL  MESSAGE  689,  LAST  CARD  ENDED  WITH  A DELIMETER  BUT  N0  CONTINUATION  CARO  HAS 

PRESENT. 

690  ***  USER  FATAl  MESSAGE  690,  TYPE  OF  CURVE  WAS  NOT  SPECIFIED.  (E.G.,  DISPLACEMENT,  STRESS, 

ETC.) 

691  ***  USER  FATAL  MESSAGE  691,  MORE  THAN  2 OR  UNEQUAL  NUMBER  OF  COMPONENTS  FOR  IDENTIFICATION 

NUMBERS  WITHIN  A SINGLE  FRAME. 

USER  FATAL  MESSAGE  692,  XY-0UTPUT  COMMAND  IS  INCOMPLETE. 


693  ***  USER  FATAL  MESSAGE  693,  INSUFFICIENT  CORE  FOR  SET  TABLE. 

694  ***  USER  FATAL  MESSAGE  694,  AUTO  OR  PSOF  REQUESTS  MAY  NOT  USE  SPLIT  FRAME,  THUS  ONLY  ONE 

COMPONENT  PER  id  is  PERMITTED. 


! 1 


695  ***  USER  FATAL  MESSAGE  695,  COMPONENT  VALUE  - ****  IS  ILLEGAL  FOR  AUTO  OR  PSDF  VECTOR 
REQUESTS. 


696  ***  USER  FATAL  MESSAGE  696,  COMPONENT  VALUE 


IS  ILLEGAL  FOR  VECTOR  TYPE  SPECIFIED. 


969  ***  USER  FATAL  MESSAGE  969,  COMPONENT  VALUE 


IS  ILLEGAL  FOR  VECTOR  TYPZ  SPECIFIED. 


975  ***  USER  WARNING  MESSAGE  975,  XYTRAN  DOES  NOT  RECOGNIZE 


AND  IS  IGNORING. 


976  ***  USER  WARNING  MESSAGE  976,  OUTPUT  DATA  BLOCK  ****  IS  PURGED.  XYTRAN  WILL  PROCESS  ALL 

REQUESTS  OTHER  THAN  PLOT. 

977  ***  USER  WARNING  MESSAGE  977,  FOLLOWING  NAMED  DATA  BLOCK  IS  NOT  IN  SORT 2 FORMAT. 

978  ***  USER  WARNING  MESSAGE  978,  XYTRAN  MODULE  FINDS  DATA  BLOCK  (****)  PURGED,  NHL , OR 

INADEQUATE,  AND  IS  IGNORING  XY-OUTPUT  REQUEST  FOR  - ****  - CURVFS. 

979  ***  USER  WARNING  MESSAGE  979,  AN  XY-OUTPUT  REQUEST  FOR  PRINT  OR  ELEMENT  ID  ****  - ****  - 

CURVE  IS  BEING  PASSED  OVER.  THE  ID  COULD  NOT  BE  FOUND  IN  DATA  BLOCK  ****. 

980  ***  USER  WARNING  MESSAGE  98f\  ^'SUFFICIENT  CORE  TO  HANDLE  ALL  DATA  FOR  ALL  CURVES  OF  THIS 

FRAME  ID  - ****  COMPONENT  * ****  DELETED  FROM  OUTPUT. 

981  ***  USER  WARNING  MESSAGE  981,  COMPONENT  - ****  FOR  ID  - ****  IS  TOO  LARGE.  THIS  COMPONENTS 

CURVE  NOT  OUTPUT. 

982  ***  USER  WARNING  MESSAGE  982,  F0W#T  OF  SDR3  INPUT  DATA  BLOCK  ****  DOES  NOT  PERMIT  SUCCESSFUL 

SORT 2 PROCESSING. 

983  ***  USER  WARNING  MESSAGE  983,  SDR3  HAS  INSUFFICIENT  CORE  TO  PERFORM  S0RT2  ON  INPUT  DATA  BLOCK 

****  OR  DATA  BLOCK  IS  N0T  IN  CORRECT  FORMAT. 
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984  ***  USER  WARNING  MESSAGE  964,  SDRS  FINDS  OUTPUT  DATA  BLOCK  *•**  PURGED. 


985  ***  USER  WARNING  MESSAGE  985,  SDR3  FINDS  SCRATCH  ****  PURGED. 


986  **♦  USER  WARNING  MESSAGE  986,  INSUFFICIENT  CORE  FOR  SDR3. 

991  ***  USER  i'ARNING  MESSAGE  991,  XYPL0T  INPUT  DATA  FILE  ***»  N0T  FOUND.  XYPL0T  ABANDONED. 

The  Input  data  file  probably  has  been  purged  and  there  were  no  plots  to  be  done. 

992  ***  USER  WARNING  MESSAGE  992,  XYPLOT  INPUT  DATA  FILE  I.D.  RECORDS  T00  SHORT . XYPL0T 

ABANDONED. 

The  1‘iput  data  file  records  have  Invalid  word  counts  and  further  plotting  Is  not  feasible. 

993  ***  U5.tR  WARNING  MESSAGE  993.  XYPL0T  F0UND  ODD  N0.  OF  VALUES  FOR  DATA  PAIRS  IN  FRAME  ****, 

v'jKvt  !w.  -•**.  LAST  VALUE  IGNORED. 

May  Indicate  a bad  Input  .'He,  but  plotting  continues. 

994  ***  USER  WARNING  MESSAGE  994,  XYPLPT  OUTPUT  FILE  NAME  ****  NOT  FOUND.  XYPL0T  ABANDONED. 

A magnetic  tape  for  plotting  has  not.  been  properly  set  up  and  further  plotting  Is 
useless . 

995  ***  USER  WARNING  MESSAGE  995,  XYPLOT  HAS  ILLEGAL  PLOTTER  NUMBER  * ****  FROM  INPUT  DA1  A FILE. 

PLOTTER  NO.  ****  ASSUMED. 

Probable  cause  is  the  user  not  setting  up  the  proper  plotter  number  in  the  Case  Control 
Deck.  The  plotting  will  be  done  on  the  plotter  most  conmonly  used  at  the  Installation. 


996  ***  USER  WARNING  MESSAGE  996,  SPECIFIED  PLOTTER  PAPER  SIZE  TOO  SMALL.  XYPLOT  ASSUMES 
DIMENSION  IS  8 INCHES. 

Message  Is  for  tcble  plotter  only.  Assumption  Is  made  that  plotter  paper  will  be  at 
least  as  large  as  stated.  In  any  event  the  table  plotter  will  have  an  inch  margin  on 
all  sides. 


997  ***  USER  WARNING  MESSAGE  997,  N0.  ***.  FRAME  NO-  ****  INPUT  DATA  INCOMPATIBLE.  ASSUMPTIONS 
MAY  PRODUCE  INVALID  PLOT. 

NO.  ***  ray  take  any  value  from  1 to  4 with  the  following  meaning: 

1.  Specified  X maximum  equal  X minimum.  If  this  value  is  zero,  then  X maximum  is  set 
to  5.0  and  X minimum  to  -5.0,  otherwise  5 times  the  absolute  value  of  X maximum  is 
added  to  X maximum  and  subtracted  from  X minimum. 

2.  Specified  X maximum  is  smaller  than  X minimum.  The  values  are  reversed. 

3.  Same  meaning  as  manber  1 except  for  Y maximum  and  Y minimum. 

4.  Same  meaning  as  number  2 except  for  Y maximum  and  Y minimum. 


958  ***  SYSTEM  WARNING  MESSAGE  998,  XYPLOT  PLOTTER  OR  FRAME  MAY  NOT  CHANGE  FOR  LOWER  FRAME. 

XYPLOT  ABANDONED. 

Camera  option,  size  of  paper,  and  plotter  type  must  be  the  same  for  upper  and  lower  frames. 
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T 1 50  ***  SYSTEM  FATAL  MESSAGE  1150,  RECTYP  MUST  BE  CALLED  WHEN  THE  FILE  IS  PJ9SITI0NED  AT  THE 
BEGINNING  0F  A RECORD. 

1151  ***  SYSTEM  FATAL  MESSAGE  1151,  0N  A CALL  T0  OPEN  THE  BUFFER  ASSIGNED  OVERLAPS  A PREVIOUSLY 

ASSIGNED  BUFFER. 

1152  ***  SYSTEM  FATAL  MESSAGE  1152,  CALL  T0  OPEN  F0R  AN  ALREADY  OPEN  FILE. 

1153  ***  SYSTEM  FATAL  MESSAGE  1153,  FILE  N0T  OPEN. 

1154  ***  SYSTEM  FATAL  MESSAGE  1154,  GIN0  REFERENCE  NAME  N0T  IN  FIST  OR  FILE  NOT  OPEN. 

1155  ***  SYSTEM  FATAL  MESSAGE  1155,  CALL  T0  GETSTR  OCCURRED  WHEN  THE  FILE  WAS  POSITIONED  AT 

END-0F-FILE. 

1156  ***  SYSTEM  FATAL  MESSAGE  1156,  ATTEMPTED  TO  WRITE  0N  AN  INPUT  FILE. 

1157  ***  SYSTEM  FATAL  MESSAGE  1157,  ATTEMPTED  TO  READ  FROM  AN  OUTPUT  FILE. 

1158  ***  SYSTEM  FATAL  MESSAGE  1158,  A CALL  T0  BLDPK  OR  PACK  IN  WHICH  EITHER  TYPIN  OR  TYP0UT  IS 

OUT  OF  RANGE. 

1159  ***  SYSTEM  FATAL  MESSAGE  1159,  R0W  POSITIONS  OF  ELEMENTS  FURNISHED  TO  ZBLPKI  OR  BLDPKI 

ARE  NOT  IN  M0N0T0NIC  INCREASING  SEQUENCE. 

1160  ***  SYSTEM  FATAL  MESSAGE  1160,  0N  A CALL  TO  BLDPKN,  FILE  NAME  DOES  NOT  MATCH  PREVIOUS  CALLS. 

BLDPK  was  not  called  prior  to  call  to  BLDPKN. 

1161  ***  SYSTEM  FATAL  MESSAGE  1161,  A CALL  T0  INTPK  0R  UNPACK  IN  WHICH  TYP0UT  IS  OUT  OF  RANGE. 

1162  ***  SYSTEM  FATAL  MESSAGE  1162,  0N  AN  ATTEMPT  T0  READ  A SUBINDEX  AT  THE  TIME  OF  A CALL  TO 

OPEN  AN  END-0F-FILE  WAS  ENCOUNTERED  0R  WRONG  NUMBER  OF  WORDS  READ. 

The  file  has  never  been  written  and  106600  failed  to  detect  it;  possible  I/O  error. 

1163  ***  SYSTEM  FATAL  MESSAGE  1163,  A READ  ATTEMPT  WHEN  THE  CORRESPONDING  SUBINDEX  IS  ZERO 

Normally  this  indicates  an  attempt  to  read  past  the  end-of -information.  However,  If 
called  from  FILP0S,  suspect  is  subroutine  error  in  savino  and  returning  a correct 
file  position. 

1164  ***  SYSTEM  FATAL  MESSAGE  1164,  FOLLOWING  A READ  ATTEMPT  ON  AN  INDEXED  FILE,  EITHER  AN  ENil-Of- 

FILE  WAS  ENCOUNTERED  0R  THE  NUMBER  OF  M0P.CS  READ  WAS  INCORRECT. 

1/0  error. 
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1165  «*  SYSTEM  FATAL  MESSAGE  1165,  0N  AN  ATTEMPT  T|  READ  A SEQUENTIAL  FILE,  AN  END-0F-FILE 
0R  AN  END-0F-INF0RMATI0N  WAS  ENCOUNTERED. 


1166  ***  SYSTEM  FATAL  MESSAGE  1166,  0N  AN  ATTEMPT  T0  READ  A SEQUENTIAL  FILE,  A LONG  RECORD 
WAS  ENCOUNTERED. 


1167  ***  SYSTEM  FATAL  MESSAGE  1167,  0N  AN  ATTEMPT  TO  READ  A SEQUENTIAL  FILE  A SHORT  RECORD  WAS 

ENCOUNTERED. 

1168  ***  SYSTEM  FATAL  MESSAGE  1168,  A CALL  TO  106600  WITH  0PC0DE=5  (FORWARD  SPACE)  IS  NOT  SUPPORTED. 

1169  *“  SYSTEM  FATAL  MESSAGE  1169,  ILLEGAL  CALL  TYPE,  LOGIC  ERROR  IN  106600. 

1170  SYSTEM  FATAL  MESSAGE  1170,  ILLEGAL  CALL  TO  NASTI0,  LOGIC  ERROR  IN  106600. 

1171  ***  SYSTEM  FATAL  MESSAGE  1171,  ON  A POSITION  CALL,  THE  BLOCK  NUMBER  REQUESTED  IS  NOT  FOUND 

IN  CORE  WHEN  IT  IS  EXPECTED  THERE. 

Either  the  caller  has  written  In  the  area  furnished  to  NASTI0  or  there  Is  a logic  error 
In  NASTI0. 

1172  ***  SYSTEM  FATAL  MESSAGE  1172,  WHEN  ATTEMPTING  TO  READ  A NEW  INDEX,  THE  NUMBER  OF  WORDS 

RETURNED  WAS  INCORRECT. 

Either  an  I/O  error  or  logic  error  In  NASTIO. 

1201  ***  SYSTEM  FATAL  MESSAGE  1201,  FIAT  OVERFLOW. 

FIAT  /XFIAT/  overflowed  - reduce  number  of  logical  files.  See  Section  2.4  of  the 
Programmer's  Manual. 

1202  ***  SYSTEM  FATAL  MESSAGE  1202,  DPL  OVERFLOW. 

Data  Pool  Dictionary  /XDPL/  overflowed  - increase  compiled  size.  See  Section  2.4  of  the 
Programmer's  Manual. 

1300  ***  SYSTEM  FATAL  MESSAGE  1300,  END-OF-FILE  NAS  CALLED  ON  A FILE  OPEN  FOR  INPUT. 

1301  ***  SYSTEM  FATAL  MESSAGE  1301,  END-0F-FILE  ENCOUNTERED. 

An  error  in  the  calling  program  caused  an  unexpected  end-of-flle. 

1302  ***  SYSTEM  FATAL  MESSAGE  1302.  ZERO  LENGTH  RECORD  SFGMENT  ENCOUNTERED. 

A zero  lenqth  record  seoment  occurred  before  the  last  record  In  a block. 

1303  ***  SYSTEM  FATAL  MFSSAGE  1303,  ATTEMPT  TO  GET  A STRING  PRIOR  TO  INFORMATION. 

There  Is  an  error  In  the  calling  program. 
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1304  ***  SYSTEM  FATAL  MESSAGE  1304,  UNRECOGNIZED  CONTROL  WORD. 

The  calling  program  may  have  overwritten  a buffer. 

1305  ***  SYSTEM  FATAL  MESSAGE  1305,  BLOCK  NUMBER  CHECK  FAILED. 

In  the  process  of  maklno  a data  block  core  resident,  the  block  number  did  not  have 
the  expected  value. 

1306  ***  SYSTEM  FATAL  MESSAGE  1306,  BLOCK  NUMBER  IN  BLOCK  TO  BE  WRITTEN  DOES  NOT  MATCH  NUMBER 

IN  FILE  CONTROL  BLOCK. 

1307  ***  SYSTEM  FATAL  MESSAGE  1307,  BLOCK  NUMBER  OF  BLOCK  TO  BE  WRITTEN  IS  NOT  IN  CURRENT  UNIT. 

The  block  number  was  not  In  the  current  unit  and  not  equal  to  the  block  number  In  the 

preceedinp  unit. 

1308  ***  SYSTEM  FATAL  MESSAGE  1308,  ATTEMPT  TO  READ  BEYOND  DATA. 

1309  ***  SYSTEM  FATAL  MESSAGE  1309,  CORE  RESIDENT  DATA  BLOCK  NUMBER  DOES  NOT  MATCH  HUMBER  IN 

FILE  CONTROL  BLOCK. 

1310  ***  SYSTEM  FATAL  MFSSAGE  1310,  POINTER  TO  NEXT  CORE  RESIDENT  DATA  BLOCK  IS  ZERO. 

Next  block  should  be  In  core. 

1311  ***  SYSTEM  FATAL  MESSAGE  1311,  BLOCK  NUMBER  TO  BE  READ  IS  NOT  INCLUDED  IN  CURRENT  CHAIN  OF  UNITS. 

1312  ***  SYSTEM  FATAL  MESSAGE  1312,  BLOCK  NUMBER  OF  BLOCK  READ  FROM  DISK  DOES  NOT  MATCH  NUMBER  IN 

FILE  CONTROL  BLOCK. 


1313  ***  SYSTEM  FATAL  MFSSAGF  1313,  POINTER  TO  CORE  RESIDENT  DATA  BLOCK  IS  POSITIONED  PRIOR  TO 

INFORMAT  I BIN. 

1314  ***  SYSTEM  FATAL  MFSSAGE  1314,  ATTEMPT  TO  POSITION  A FILE  OPENED  TO  WRITE. 

1315  ***  SYSTEM  FATAL  MFSSAGE  1315,  BLOCK  NUMBER  NOT  FOUND. 

Logic  error  In  an  attempt  to  position  a core  resident  data  block. 

1316  ***  SYSTEM  FATAL  MESSAGE  1316,  NO  DATA  EVENT  CONTROL  BLOCK  AVAILABLE. 

1317  ***  SYSTEM  FATAL  MFSSAGE  1317,  ERROR  IN  INTERNAL  SUBROUTINE  IN  N AST  10. 

1318  ***  SYSTEM  FATAL  MESSAGE  1318,  ATTEMPT  TO  KEAU  BEYOND  ENu*0K-DATA. 
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1319  ***  SYSTEM  FATAL  MESSAGE  1319,  DCB  SYNCH R0N0US  ERR0R  DETECTED. 

Data  control  block  improperly  written. 

1320  ***  SYSTEM  FATAL  MESSAGE  1320,  FIRST  TERM  IN  R0W  IS  N0T  A DIAG0NAL  TERM. 

1321  ***  SYSTEM  FATAL  MESSAGE  1321,  FIRST  TERM  IN  R0W  IS  N0T  A DIAG0NAL  TERM. 

1322  ***  SYSTEM  FATAL  MESSAGE  1322,  BAD  STATUS  RETURN  0N  A NTRAN  READ  CALL. 

Possible  1/0  error. 

1323  ***  SYSTEM  FATAL  MESSAGE  1323,  END-0F-DATA  ENC0UNTERED. 

The  unit  on  which  the  end-of-data  occurred  is  not  a tape. 

1324  ***  SYSTEM  FATAL  MESSAGE  1324,  INC0RRECT  W0RD  C0UNT  0N  A NTRAN  READ  CALL. 

Number  of  words  read  by  NTRAN  is  incorrect. 

1325  ***  SYSTEM  FATAL  MESSAGE  1325,  BAD  STATUS  RETURN  0N  A NTRAN  WRITE  CALL. 

Possible  1/0  error. 

1326  ***  SYSTEM  FATAL  MESSAGE  1326,  INC0RRECT  NUMBER  0F  W0ROS  PASSED  BY  NTRAN. 

1327  ***  SYSTEM  FATAL  MESSAGE  1327,  ILLEGAL  RETURN  FR0M  FWDREC. 

1701  ***  SYSTEM  WARNING  MESSAGE  1701,  AVAILABLE  C0RE  EXCEEDED  BY  *********  LINE  IMAGE  BL0CKS. 

1702  ***  SYSTEM  INF0RMATI0N  MESSAGE  1702,  UTILITY  M0DULE  SEEMAT  WILL  ABAND0N  PR0CESSING  DATA 

BL0CK  ********. 

1703  ***  USER  WARNING  MESSAGE  1703,  ILLEGAL  PL0TTER  SPECIFIED  F0R  SEEMAT  (******♦*). 

1704  ***  USER  WARNING  MESSAGE  1704,  PL0T  FILE  - ****  N0T  SET  UP. 

1705  ***  USER  WARNING  MESSAGE  1705,  L0GIC  ERR0R  AT  STATEMENT  *****  IN  SUBR0UTINE  SEEMAT. 

1706  ***  USER  WARNING  MESSAGE  1706,  PRECEDING  BULK  DATA  DECK  HAS  BEEN  CANCELED  AND  WILL  N0T 

APPEAR  0N  USER  MASTER  FILE. 

The  preceding  Bulk  Data  Deck  contains  errors  which  preclude  its  inclusion  on  the  User 
Master  File.  Appropriate  error  messages  should  appear  in  the  echo  of  the  Bulk  Data  Deck. 
Any  subsequent  Bulk  Data  Decks  will  be  placed  on  the  User  Master  File  if  error-free. 
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1707  ***  USER  FATAL  MESSAGE  1707,  ILLEGAL  TID  VALUE  0N  UMF  CARD. 

The  TID  value  used  on  all  UMF  cards  must  be  the  same  for  any  run  and  must  match  the  TID 
value  on  the  UMF  tape  being  Input.  See  Section  2.5  of  the  User's  Manual  for  details. 

1708  ***  SYSTEM  FATAL  MESSAGE  1708,  UMFEDT  - UNEXPECTED  E0F  FROM  READ. 

The  occurence  of  this  message  Indicates  a program  failure  In  the  User  Master  File  Editor 
subroutine  UMFEDT. 


1709  ***  SYSTEM  FATAL  MESSAGE  1709,  UMFEDT  - UNEXPECTED  E0R  FR0M  READ. 

The  occurence  of  this  message  Indicates  a program  failure  in  the  User  Master  File  Editor 
subroutine  UMFEDT. 


1710  ***  SYSTEM  FATAL  MESSAGE  1710,  UMFEDT  UNABLE  T0  0PEN  0NE  0F  THE  PERMANENT  NASTRAN  FILES  UMF, 
NUMF,  JR  NPTP. 


1711  ***  USER  FATAL  MESSAGE  1711.  NS>  TAPE  SETUP  F0R  EITHER  UMF  0R  NUMF.  THE  USER  MASTER  FILE 
FDIT0R  REQUIRES  AT  LEAST  0NE  0F  THESE  TAPES  T0  BE  SET  UP. 

The  tape(s)  required  must  be  appropriate  to  the  requested  action.  See  Section  2.5  of  the 
User's  Manual  for  details. 


1712  ***  USER  WARNING  MESSAGE  1712,  REQUEST  T0  ADD  DECK  WITH  PR0BLEM  IDENTIFICATION  N0.  * **** 

C0NFLICTS  WITH  IMPLIEO  REQUEST  T0  C0PY  THE  SAME  PR0BLEM  FR0M  THE  UMF.  THE  NEW  DECK  WILL 
BE  USED. 

This  message  will  occur  whenever  a deck  is  added  whose  PID  value  is  the  same  as  that  of 
a problem  already  existing  on  the  old  User  Master  File. 


1713  ***  USER  WARNING  MESSAGE  1713.  REM0VE  REQUEST  F0R  PR0BLEM  ****  IS  0UT  0F  SEQUENCE  0R  N0T  0N 
UMF. 

User  Master  File  Editor  control  cards  must  form  an  increasing  sequence.  See  Section  2.5 
of  the  User's  Manual  for  details. 


1714  ***  USER  WARNING  MESSAGE  1714,  LIST  REQUEST  F0R  PR0BLEM  ****  IS  0UT  0F  SEQUENCE  0R  N0T  0N  UMF. 

User  Master  File  Editor  control  cards  must  form  an  increasing  sequence.  See  Section  2.5 
of  the  User's  Manual  for  details. 


1715  ***  USER  WARNING  MESSAGE  1715,  PUNCH  REQUEST  F0R  PR0BLEM  ****  IS  0UT  0F  SEQUENCE  0R  N0T  0N 
UMF. 

User  Master  File  Editor  control  cards  must  form  an  increasing  sequence.  See  Section  2.5 
of  the  User's  Manual  for  details. 


1716  ***  USER  FATAL  MESSAGE  1716,  PR0BLEM  WITH  PID  = ****  IS  N0T  0N  UMF  0R  CARD  IS  0UT  0F  SEQUENCE. 

User  Master  File  Editor  control  cards  must  form  an  Increasing  sequence.  See  Section  2.5 
of  the  User's  Manual  for  details. 
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1717  ***  USER  FATAL  MESSAGE  1717,  NUMF  TAPE  ID  HAS  ALREADY  BEEN  SPECIFIED. 

The  tape  Id  value  for  the  New  User  Master  File  (NUMF)  may  only  be  specified  once.  See 
Section  2.5  of  the  User's  Manual  for  details. 

1718  ***  USER  FATAL  MESSAGE  1718,  NUMF  TAPE  ID  MAY  NflT  BE  RESPECIFIED. 

The  tape  Id  value  for  the  New  User  Master  File  (NUMF)  may  only  be  specified  once.  See 
Section  2.5  of  the  User's  Manual  for  details. 

1719  ***  USER  WARNING  MESSAGE  17.  °UNPRT  REQUEST  FOR  PROBLEM  ****  IS  OUT  OF  SEQUENCE  OR  NOT  ON 

UMF. 

User  Master  File  Editor  control  cards  must  form  an  Increasing  sequence.  See  Section  2.5 
of  the  User's  Manual  for  details. 

1720  ***  SYSTEM  FATAL  MESSAGE  1720,  UMFEDT  UNABLE  TO  LOCATE  BULK  DATA  ON  NPTP. 

1721  ***  USER  FATAL  MESSAGE  1721,  BAD  USER  MASTER  FILE  EDITOR  DATA  CARD. 

See  Section  2.5  of  the  User's  Manual  for  instructions  for  using  the  User  Master  File 
Editor. 
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1734  ***  Reserved  for  future  Implementation  In  the  Preface. 

1735  ***  Reserved  for  future  Implementation  In  the  Preface. 

1736  ***  Reserved  for  future  Implementation  In  the  Preface. 

1737  ***  Reserved  for  future  Implementation  In  the  Preface. 
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1738  ***  USER  FATAL  MESSAGE  1738,  UTILITY  MODULE  INPUT  FIRST  PARAMETER  VALUE  ***  0UT  0F  RANGE. 

In  the  test  problem  generating  version  of  utility  module  INPUT,  the  first  parameter 
value  specifies  the  specific  problem  type  as  follows: 

1.  Laplace  circuit  (an  N x N array  of  scalar  points  connected  by  scalar  springs 
and  optionally  by  scalar  masses). 

2.  Rectangular  frame  made  from  BARS  or  R0DS. 

3.  Rectangular  plate  made  from  QUAD1  elements. 

4.  Rectangular  plate  made  from  TRIA1  elements. 

5.  N-segment  string  modeled  with  scalar  elements. 

6.  N-cell  beam  made  from  BAR  elements. 

7.  N-order  full  matrix  generator  with  optional  load. 

8.  N-spoke  wheel. 

1 1739  ***  SYSTEM  FATAL  MESSAGE  1739,  UNABLE  T0  OPEN  FILE  ***. 

This  message  can  occur  If  a required  output  file  Is  purged  In  utility  module  INPUT. 

1740  ***  SYSTEM  FATAL  MESSAGE  1740,  EOF  ENCOUNTERED. 

An  unexpected  End-Of-FIle  has  been  encountered  while  reading  an  Input  data  block  In 
utility  module  INPUT. 

1741  ***  SYSTEM  FATAL  MESSAGE  1741,  £0R  ENCOUNTERED. 

An  unexpected  End-Of-Loglcal  Record  Indicator  has  been  encountered  while  reading  an 
Input  data  block  In  utility  module  INPUT. 

1742  ***  SYSTEM  FATAL  MESSAGE  1742,  NO  DATA  PRESENT. 

Utility  module  INPUT  - Input  data  block  contains  no  data  records. 

1743  ***  SYSTEM  FATAL  MESSAGE  1743,  EOF  FROM  FWDREC. 

Utility  module  INPUT  encountered  an  End-Of-FIle  on  an  Input  data  block  while  attempting 
to  read  past  the  header  record. 


I 
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1744  ***  USER  FATAL  MESSAGE  1744,  DATA  CARD(S)  ********  GENERATED  BY  UTILITY  MODULE  INPUT  NOT 

ALLOWED  IN  BULK  DATA. 

Module  Is  not  capable  of  Integrating  same  card  type  from  two  sources. 

1 745  *********************** 

Message  1745  Is  reserved  for  utility  module  INPUT. 

6.2.3  Functional  Module  Messages 

2001  ***  USER  FATAL  MESSAGE  2001,  SEQGP  CARD  REFERENCES  UNDEFINED  GRID  P01NT  ****. 

2002  ***  SYSTEM  FATAL  MESSAGE  2002,  GRID  POINT  ****  N0T  IN  EQEXIN. 

This  message  Indicates  a program  design  error  In  GP1. 

2003  ***  USER  FATAL  MESSAGE  2003,  COORDINATE  SYSTEM  ****  REFERENCES  UNDEFINED  GRID  P0INT  ****. 

Applies  to  C0RO1J  definitions. 

2004  ***  USER  FATAL  MESSAGE  2004,  COORDINATE  SYSTEM  ****  REFERENCES  UNDEFINED  COORDINATE  SYSTEM 

****. 

Applies  to  C0RD2j  definitions. 

2005  ***  SYSTEM  FATAL  MESSAGE  2005,  INCONSISTENT  COORDINATE  SYSTEM  DEFINITION. 

At  least  one  coordinate  system  cannot  be  tied  to  the  basic  system.  See  Section  4.21.7 
of  the  Programmer's  Manual. 

2006  ***  USER  FATAL  MESSAGE  2006,  INTERNAL  GRID  POINT  ****  REFERENCES  UNDEFINED  COORDINATE  SYSTEM 

****. 

The  grid  point  whose  Internal  sequence  number  is  printed  above  references  an  undefined 
coordinate  system  In  either  field  3 or  field  7 of  a GRID  card. 

2007  ***  USER  FATAL  MESSAGE  2007,  ELEMENT  ****  REFERENCES  UNDEFINED  GRID  POINT  ****. 

2008  ***  USER  FATAL  MESSAGE  2008,  LOAD  SET  ****  REFERENCES  UNDEFINED  GRID  POINT  ****. 

2009  ***  USER  FATAL  MESSAGE  2009,  TEMP  SET  ****  REFERENCES  UNDEFINED  GRID  POINT  ****. 

2010  ***  USER  FATAL  MESSAGE  2010,  ELEMENT  ****  REFERENCES  UNDEFINED  PROPERTY  *•**. 

2011  ***  USER  FATAL  MESSAGE  2011,  NO  PROPERTY  CARD  FOR  ELEMENT  TYPE  ****. 


2012  ***  USER  FATAL  MESSAGE  2012,  GRID  POINT  ****  SAME  AS  SCALAR  POINT. 
Identification  of  grid  and  scalar  points  must  be  unique. 
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2013  ***  USER  WARNING  MESSAGE  2013,  N0  STRUCTURAL  ELEMENTS  EXIST. 
Model  checked  for  structural  elements. 


2014  ***  SYSTEM  FATAL  MESSAGE  2014,  LOGIC  ERROR  IN  ECPT  CONSTRUCTION. 

The  spill  logic  In  the  construction  of  the  skeleton  (TA1B)  has  failed.  Problem  should 
be  referred  to  maintenance  programming  staff.  A temporary  fix  may  be  available  if 
additional  storage  can  be  provided  to  NASTRAN  e.g.,  by  Increasing  the  region  size 
(IBM  360). 


2015  ***  USER  WARNING  MESSAGE  2015,  EITHER  NO  ELEMENTS  CONNECT  INTERNAL  GRID  POINT  ********  OR 
IT  IS  CONNECTED  TO  A RIGID  ELEMENT  OR  A GENERAL  ELEMENT. 

The  message  Is  a warning  only  since  the  degrees  of  freedom  associated  with  the  point 
may  be  removed  by  multipoint  constraints  or  In  other  ways.  The  Internal  Identification 
number  Is  formed  by  assigning  to  each  grid  point  and  scalar  point  one  of  the  Integers 
1,2,  — according  to  Its  resequenced  position.  It  may  be  determined  from  data  block 
EQEXIN  via  a DMAP  TABPT  Instruction. 


2016  ***  USER  INFORMATION  MESSAGE  2016,  GIVENS  TIME  ESTIMATE  IS  ********  SECONDS. 

(1)  PROBLEM  SIZE  IS  ********,  SPILL  WILL  OCCUR  FOR  THIS 

CORE  AT  A PROBLEM  SIZE  OF  ********  . 


2016 

(2) 


USER  FATAL  MESSAGE  2016,  NO  MATERIAL  PROPERTIES  EXIST. 


2017  ***  USER  FATAL  MESSAGE  2017,  MATS1  CARD  REFERENCES  UNDEFINED  MAT1  ****  CARD. 

The  user  should  check  that  all  MATS1  cards  reference  MAT1  cards  that  exist  In  the  Bulk 
Data  Deck. 


2018  ***  USER  FATAL  MESSAGE  2018,  MATS2  CARD  REFERENCES  UNDEFINED  MAT2  ****  CARD. 

The  user  should  check  that  all  MATS2  cards  reference  MAT2  cards  that  exist  in  the  Bulk 
Data  Deck. 

2Qiq  ***  USER  FATAL  MESSAGE  2019.  MATT1  CARD  REFERENCES  UNDEFINED  MAT!  ****  CARD. 

The  user  should  check  that  all  MATT1  cards  reference  MAT!  cards  that  exist  in  the  Bulk 
Data  Deck. 


2020  ***  USER  FATAL  MESSAGE  2020,  MATT 2 CARD  REFERENCES  UNDEFINED  MAT2  ****  CARD. 

The  user  should  check  that  all  MATT2  cards  reference  MAT2  cards  that  exist  in  the  Bulk 
Data  Deck. 
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| 2050  ***  USER  FATAL  MESSAGE  2050,  UNDEFINED  GRID  P0INT  ****  HAS  A SUPPORT  COORDINATE. 

V, 

A SUP0RT  card  references  a grid  point  which  has  not  been  defined. 


2051  ***  USER  FATAL  MESSAGE  2051 , UNDEFINED  GRID  P0INT  ****  IN  SINGLE  P0INT  CONSTRAINT  SET  **♦*. 

* 

An  SPC1  card  in  the  selected  SPC  set  references  a grid  point  which  has  not  been  defined. 


2052  ***  USER  FATAL  MESSAGE  2052,  UNDEFINED  GRID  P0INT  ***  IN  S INGLE-P0I NT  CONSTRAINT  SET  ****. 

An  SPC  card  In  the  selected  SPC  set  references  a grid  point  which  has  not  been  defined. 

i 
| 

2053  ***  USER  FATAL  MESSAGE  2053,  UNDEFINED  SINGLE-P0INT  CONSTRAINT  SET  ****. 

A single  point  constraint  set  selected  In  the  Case  Control  Deck  could  not  be  found  on 
either  an  SPCADD,  SPC  or  SPC1  card,  or  a set  referenced  on  an  SPCADD  card  could  not  be 
found  on  either  an  SPC  or  SPC1  card. 

| 

2054  ***  USER  FATAL  MESSAGE  2054,  SUPER  ELEMENT  ****  REFERENCES  UNDEFINED  SIMPLE  ELEMENT  ****.  ! 


2055  ***  SYSTEM  WARNING  MESSAGE  2055,  N0G0  FLAG  IS  ON  AT  ENTRY  TO  SMA1A  AND  IS  BEING  TURNED  0FF. 


2056  ***  USER  FATAL  MESSAGE  2056.  UNDEFINED  SUPER  ELEMENT  ****  PROPERTIES. 


2057  ***  USER  FATAL  MESSAGE  2057,  IRRATIONAL  SUPER  ELEMENT  ****  TOPOLOGY. 


2058  ***  USER  WARNING  MESSAGE  2058,  ELEMENT  **********  CONTRIBUTES  TO  THE  DAMPING  MATRIX  WHICH  IS 

PURGED.  IT  WILL  BE  IGNORED. 

2059  ***  USER  FATAL  MESSAGE  2059,  UNDEFINED  GRID  POINT  ****  ON  SE--BFE  FOR  SUPER  ELEMENT  ****. 


2060  ***  USER  FATAL  MESSAGE  2060,  UNDEFINED  GRID  POINT  ****  0N  QDSEP  CARD  FOR  SUPER  ELEMENT  ****. 


2061  ***  USER  FATAL  MESSAGE  2061,  UNDEFINED  GRID  POINT  ****  ON  GENERAL  ELEMENT  ***♦. 


2062  ***  USER  FATAL  MESSAGE  6062,  UNDEFINED  SUPER  ELEMENT  PROPERTY  ****  FOR  SUPER  ELEMENT  ****. 


2063  ***  SYSTEM  FATAL  MESSAGE  2063,  TA1C  LOGIC  ERROR.  GENERAL  ELEMENT  DATA  COULD  NOT  BE  FOUND  IN 
THE  ECT  DATA  BLOCK  WHEN  TRAILER  LIST  INDICATED  IT  WAS  PRESENT.  REFER  PROBLEM  TO 
MAINTENANCE  PROGRAMMING  STAFF. 


2064  ***  USER  FATAL  MESSAGE  2064,  UNDEFINED  EXTRA  POINT  ****  REFERENCED  ON  SEQEP  CARD. 


2065  ***  USER  FATAL  MESSAGE  2065,  UNDEFINED  GRID  POINT  ****  ON  DMIG  CARD. 


2066  ***  USER  FATAL  MESSAGE  2066,  UNDEFINED  GRID  POINT  ****  ON  RL0AD-  OR  TL0AD-  CARD. 


2067  ***  USER  FATAL  MESSAGE  2067,  UNDEFINED  GRID  POINT  ********  IN  NONLINEAR  (N0LIN1) 
LOAD  SET  ********. 
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2068  ***  USER  FATAL  MESSAGE  2068,  UNDEFINED  GRID  P0INT  ****  IN  TRANSFER  FUNCTION  SET  ****. 

2069  ***  USER  FATAL  MESSAGE  2069,  UNDEFINED  GRID  P0INT  ****  IN  TRANSIENT  INITIAL  CONDITION  SET 

****. 


2070  ***  USER  FATAL  MESSAGE  2070,  REQUESTED  DMIG  MATRIX  ****  IS  UNDEFINED. 

2071  ***  USER  FATAL  MESSAGE  2071,  DYNAMIC  L0AD  SET  ********  REFERENCES  UNDEFINED  ********  SET 

******** # 

This  message  Is  Issued  when  DAREA,  DELAY,  or  DPHASE  set  IDs  are  referenced  on  a TL0AD1 
or  RL0AD1  card  but  are  not  defined. 

2072  ***  SYSTEM  WARNING  MESSAGE  2072,  CARD  TYPE  ***  N0T  F0UND  0N  DATA  BL0CK. 

This  warning  message  Is  Issued  when  the  trailer  bit  for  the  card  type  ■ 1 but  the 
corresponding  record  is  not  on  the  data  block. 
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2073  ***  USER  INFORMATION  MESSAGE  2073,  MPYAD  METHOD  - *♦**,  NO.  OF  PASSES  * **♦*. 

This  message  gives  the  method  selected  and  number  of  passes  required. 

2074  ***  USER  FATAL  MESSAGE  2074,  UNDEFINED  TRANSFER  FUNCTION  SET 


2075  ***  SYSTEM  OR  USER  OMAP  FATAL  MESSAGE  2075,  IMPROPER  VALUE  ****  FOR  FIRST  PARAMETER  IN  DMAP 
INSTRUCTION  SDR2. 


2076  ***  USER  WARNING  MESSAGE  2076,  SDR2  OUTPUT  DATA  BLOCK  NO.  I IS  PURGED. 


2077  ***  USER  WARNING  MESSAGE  2077,  SDR2  OUTPUT  DATA  BLOCK  NO.  2 IS  PURGED. 


2078  ***  USER  WARNING  MESSAGE  2078,  SDR2  OUTPUT  DATA  BLOCK  N0.  3 IS  PURGED. 


2079  ***  USER  WARNING  MESSAGE  2079,  SDR2  FINDS  THE  -EOT-,  -EST-,  OR  -GPTT-  PURGED  OR  INADEQUATE 
AND  IS  THUS  NOT  PROCESSING  ANY  REQUESTS  FOR  STRESSES  OR  FORCES. 


2080  ***  USER  WARNING  MESSAGE  2080,  SDR2  OUTPUT  DATA  BLOCK  NO.  6 IS  PURGED. 


2081  ***  USER  FATAL  MESSAGE  2081,  NULL  DIFFERENTIAL  STIFFNESS  MATRIX. 

Differential  stiffness  Is  net  defined  for  all  structural  elements.  Only  the  following 
elements  are  defined  for  differential  stiffness  calculations:  ROD,  TUBE,  SHEAR  (but  not 
TWIST)  panels,  triangular  and  quadrilateral  membranes  (TRMEM,  TRIA2,  QDMEM,  QUAD2),  and 
BAR,  The  combination  two  dimensional  elements  TRIA1  and  QUA01,  are  defined  only  If  their 
membrane  thickness  is  nonzero.  The  user  has  not  Included  any  of  these  elements  In  his 
model  and  therefore  a null  differential  stiffness  matrix  was  generated. 


2083  ***  USER  FATAL  MESSAGE  2083,  NULL  DISPLACEMENT  VECTOR. 

The  displacement  vector  for  the  linear  solution  part  of  a static  analysis  with  differen- 
tial stiffness  problem,  or  the  incremental  displacement  vector  in  a piecewise  linear 
analysis  rigid  format  problem  is  the  zero  vector.  Check  loading  conditions. 


2084  ***  SYSTEM  FATAL  MESSAGE  2084,  DSMG2  LOGIC  ERR0R  ****• 

Incompatible  input  and  output  pairs  in  the  DMAP  calling  sequence  to  module  DSMG2.  See 
the  module  description  for  DSMG2  in  the  Prograrrmer's  Manual. 


2085  ***  USER  INF0RMATI0N  MESSAGE  2085,  ****  SPILL,  NPVT  ****. 

During  processing  of  the  ECPT  data  block  in  module  ****,  so  many  elements  were  attached 
to  the  referenced  pivot  point  (NPVT)  that  module  spill  logic  was  initiated. 


2086  ***  USER  INF0RMATI0N  MESSAGE  2086.  SMA2  SPILL,  NPVT  ****. 

See  explanation  for  Message  2085. 

2087  ***  SYSTEM  FATAL  MESSAGE  2087,  ECPT  C0NTAINS  BAD  DATA. 

Use  the  TABPT  module  to  print  the  ECPT  data  block. 
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2160  ***  USER  FATAL  MESSAGE  2160,  BAD  GEOMETRY  OR  ZERO  COEFFICIENT  FOR  SLOT  ELEMENT  NUMBER 
****************** 


2161  ***  SYSTEM  WARNING  MESSAGE  2161,  PARTITION  FILE,  ****  IS  OF  SIZE  **********  ROWS  BY  ********** 
COLS.  PARTITIONING  VECTORS  INDICATE  THAT  THIS  PARTITION  SHOULD  BE  OF  SIZE  ********** 

ROWS  BY  **********  COLIMNS  FOR  A SUCCESSFUL  MERGE. 


2162  ***  SYSTEM  WARNING  MESSAGE  2162,  THE  FORM  PARAMETER  AS  GIVEN  TO  THE  MERGE  MODULE  IS 

INCONSISTENT  WITH  THE  SIZE  OF  THE  MERGEO  MATRIX,  HOWEVER  IT  HAS  BEEN  USED.  F|W  * 
**********t  size  . **********  By  ••*••***•*  COLUMNS. 


2163  ***  SYSTEM  WARNING  MESSAGE  2163,  THE  FORM  PARAMETER  AS  GIVEN  T0  THE  MERGE  MODULE  HAS  NOT  BEEN 
SET,  OR  IS  OF  ILLEGAL  VALUE.  THE  FORM  OF  THE  MERGED  MATRIX  HAS  BEEN  SET  • **********. 


2164  ***  SYSTEM  WARNING  MESSAGE  2164,  THE  TYPE  PARAMETER  AS  GIVEN  TO  THE  MERGE  MODULE  HAS  NOT  BEEN 
SET  OR  IS  OF  ILLEGAL  VALUE.  THE  TYPE  OF  THE  MERGED  MATRIX  HAS  BEEN  SET  TO  REAL-SINGLE* 
PRECISION. 


2165  ***  USER  FATAL  MESSAGE  2165,  ILLEGAL  GE0F,E:AY  OR  ZERO  COEFFICIENT  F0R  SLOT  ELEMENT  NUMBER 
****************** 


2166  ***  SYSTEM  WARNING  MESSAGE  2166,  MATRIX  TO  BE  PARTITIONED  IS  OF  SIZE  **********  ROWS  BY 

**********  COLUMNS.  ROW  PARTITION  SIZE  IS  **********  COLUMN  PARTITION  SIZE  IS  ********** 
(INCOMPATIBLE). 


2167  ***  SYSTEM  WARNING  MESSAGE  2167,  THE  TYPE  PARAMETER  AS  GIVEN  TO  THE  PARTITIONING  M0OULE  HAS 
NOT  BEEN  SET  0R  IS  OF  ILLEGAL  VALUE.  THE  TYPE  OF  THE  PARTITIONS  HAS  BEEN  SET  TO  REAL- 
SINGLE-PRECISION. 


2168  ***  SYSTEM  WARNING  MESSAGE  2168,  THE  FORM  PARAMETER  AS  GIVEN  TO  THE  PARTITIONING  MODULE  F|R 
SUB-PARTITION  ********  IS  INCONSISTENT  WITH  ITS  SIZE.  FORM  « ********** , SIZE  • 
**********  R0WS  By  **********  COLUMNS. 


2169  ***  SYSTEM  WARNING  MESSAGE  2169,  THE  FORM  PARAMETERS  AS  GIVEN  TO  THE  PARTITIONING  MODULE  FOR 
SUB-PARTITION  ********  HAS  NOT  BEEN  SET  OR  IS  OF  ILLEGAL  VALUE.  IT  HAS  BEEN  RESET  * 

•*•**•***• 


2170  ***  SYSTEM  FATAL  MESSAGE  2170,  BOTH  THE  ROW  AND  COLUMN  PARTITIONING  VECTORS  ARE  PURGED  AND 
ONLY  ONE  MAY  BE. 


2171  ***  SYSTEM  WARNING  MESSAGE  2171.  SYM  FLAG  INDICATES  TO  THE  PARTITION  OR  MERGE  MODULE  THAT  A 
SYMMETRIC  MATRIX  IS  TO  BE  OUTPUT.  THE  PARTITIONING  VECTORS  ********  HOWEVER  DO  NOT 
CONTAIN  AN  IDENTICAL  NUHLER  OF  ZEROS  AND  NON- ZEROS. 


2172  ***  SYSTEM  WARNING  MESSAGE  2172,  ROW  AND  COLUMN  PARTITIONING  VECTORS  D0  NOT  HAVE  IDENTICAL 
ORDERING  OF  ZERO  AND  NON-ZERO  ELEMENTS.  AND  SYM  FLAG  INDICATES  THAT  A SYMMETRIC 
PARTITION  OR  MERGE  IS  TO  BE  PERFORMED. 


2173  ***  SYSTEM  WARNING  MESSAGE  2173.  PARTITIONING  VECTOR  FILE  ****  CONTAINS  **********  COLUMNS. 
ONLY  THE  FIRST  COLUMN  IS  BEING  USED. 
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2174  ***  SYSTEM  MARNING  MESSAGE  2174,  PARTITIONING  VECTOR  ON  FILE  ****  IS  NOT  REAL-SINGLE  OR  REAL- 
DOUBLE  PRECISION. 


2175  ***  SYSTEM  FATAL  MESSAGE  2175,  THE  ROW  POSITION  OF  AN  ELEMENT  OF  A COLUMN  ON  FILE  ****  IS 
GREATER  THAN  NUMBER  OF  ROWS  SPECIFIED  BY  TRAILER. 


2176  ***  SYSTEM  FATAL  MESSAGE  2176,  FILE  ****  EXISTS  BUT  IS  EMPTY. 


2177  ***  USER  INFORMATION  MESSAGE  2177,  SPILL  WILL  OCCUR  IN  SYMMETRIC  COMPLEX  DECOMPOSITION. 


2178  ***  SYSTEM  FATAL  MESSAGE  2178,  GINO  REFERENCE  NAMES.  IMPROPER  FOR  SUBROUTINE  FILSWI.  1 

# | 

2179  ***  SYSTEM  FATAL  MESSAGE  2179,  ERROR  DETECTED  IN  FUNCTION  FORFIL  ****,  ****  NOT  IN  FIST.  1 


2180  ***  USER  WARNING  MESSAGE  2180,  SYMMETRIC  DECOMPOSITION  OF  A MATRIX  WHOSE  FORM  IS  SQUARE 

(BUT  NOT  SYMMETRIC)  WILL  BE  ATTEMPTED. 

2181  ***  SYSTEM  FATAL  MESSAGE  2181,  SCDCMP  CALLED  TO  SOLVE  A 1X1  OR  2X2  MATRIX^ 


2182  ***  USER  WARNING  MESSAGE  2182,  SUBROUTINE  ********  IS  DUMMY.  ONLY  ONE  OF  THESE  MESSAGES 
WILL  APPEAR  PER  OVERLAY  OF  THIS  DECK. 


2183  ***  USER  WARNING  MESSAGE  2183,  SYMMETRIC  DECOMPOSITION  OF  A MATRIX  WHOSE  FORM  IS  SQUARE  1 

(BUT  NOT  SYMMETRIC)  WILL  BE  ATTEMPTED.  3 

| 

2184  ***  SYSTEM  WARNING  MESSAGE  2184,  STRESS  OR  FORCE  REQUESTS  FOR  ELEMENT  TYPE  ■ ****************  j 

WILL  NOT  BE  HONORED  AS  THIS  ELEMENT  IS  NOT  A STRUCTURAL  ELEMENT,  j 

Stress  and  force  requests  for  fluid,  mess,  damping,  pi o tel , and  heat  boundary  element:  j 

are  automatically  Ignored.  I 


2187  ***  USER  FATAL  MESSAGE  2187,  INSUFFICIENT  WORKING  CORE  TO  HOLD  FORTRAN  LOGICAL  RECORD. 
LENGTH  OF  WORKING  CORE  - **********. 

LENGTH  OF  FORTRAN  LOGICAL  RECORD  • **********. 


2188  ***  USER  INFORMATION  MESSAGE  2188,  UNUSEO  CORE  * **********  WORDS. 


2189  ***  USER  INFORMATION  MESSAGE  2189,  ADDITIONAL  CORE  REQUIRED  TO  AVOID  SPILL  ■ ********** 
(DECIMAL)  WORKS. 


2190  ***  SYSTEM  FAt*L  MESSAGE  2190,  ILLEGAL  VALUE  FOR  KEY  • **********.  EXPECTED  VALUE  • 

#*•**•****_  o 


2191  ***  USER  WARNING  MESSAGE  2191,  ELEMENT  TYPE  **********  IS  PRESENT  AND  IS  BEING  IGNORED  BY 
SMA1  SINCE  OPTION  PARAM  • ********. 


2192  **•  USER  FATAL  MESSAGE  2192,  UNDEFINED  GRID  POINT  ********  IN  RIGD*  ELEMENT  ********, 
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2193  ***  USER  FATAL  MESSAGE  2193,  A REDUNDANT  SET  0F  RIGID  B0DY  M0DES  WAS  SPECIFIED  F0R  THE 

GENERAL  ELEMENT. 

Unly  a non-redundant  list  of  rigid  body  modes  Is  allowed  to  appear  In  the  ud  set  when 
the  S matrix  Is  to  be  Internally  calculated  In  subroutine  TA1CA. 

2194  ***  USER  FATAL  MESSAGE  2194,  A MATRIX  D IS  SINGULAR  IN  SUBROUTINE  TA1CA. 

While  attempting  to  calculate  the  [S]  matrix  for  a general  element  In  TA1CA,  It  was 
discovered  that  the  matrix  Dj  which  relates  {a  } to  {uj  was  singular  and  could  not 
be  .v-Tted.  0 ”b  d 9 


2195  ***  USER  WARNING  MESSAGE  2195,  ILLEGAL  VALUE  F0R  P4  « ******. 


2196  ***  USER  WARNING  MESSAGE  2196,  DUMMY  SUBROUTINE  TIMTS3. 

DUMMY  SUBROUTINE  TIMTS4. 
DUMMY  SUBROUTINE  TIMTS5. 


2197  ***  SYSTEM  FATAL  MESSAGE  2197,  ABORT  CALLED  DURING  TIME  TEST  OF  *********. 


2198  ***  SYSTEM  FATAL  MESSAGE  2198,  INPUT  DATA  BLOCK,  ********  HAS  BEEN  PURGED. 


2199  ***  SYSTEM  FATAL  MESSAGE  2199,  SUMMARY/  ONE  OR  MORE  OF  THE  ABOVE  FATAL  ERRORS  WAS 
ENCOUNTERED  IN  SUBROUTINE  ********. 


2200  ***  USER  FATAL  MESSAGE  2200.  INCONSISTENT  RIGID  BODY  SYSTEM. 

2201.  ***  USER  FATAL  MESSAGE  2201.  REQUIRED  DATA  BLOCK  FOR  GIN0  FILE,  ***,  IS  PURGED  IN  SUB- 
ROUTINE ********. 


2202  ***  USER  FATAL  MESSAGE  2202.  PARAMETER,  ***,  HAS  ILLEGAL  VALUE  OF  ********. 

2203  ***  USER  FATAL  MESSAGE  2203.  PARAMETER,  ***,  FOR  SUBSTRUCTURE  ID  ********  INDICATES  IT 

IS  AN  IDENTICAL  SUBSTRUCTURE  BUT  INPUT  DATA  BLOCK  OF  PREVIOUS  SUBSTRUCTURE  IS  PURGED. 


2204  ***  USER  FATAL  MESSAGE  2204.  PARAMETER,  ***,  HAS  A VALUE  OF  ********,  BUT  CORRESPONDING 
INPUT  DATA  BLOCK,  ***,  IS  N0N-PURGED. 


2205  ***  USER  WARNING  MESSAGE  2205.  ***  SUBSTRUCTURE  HAVE  BEEN  SPECIFIED.  NO  WORK  CAN  BE 
DONE  FOR  THIS  CASE. 


2206  ***  USER  FATAL  MESSAGE  2206.  PARAMETERS  **  AND  **  HAVE  THE  SAME  SUBSTRUCTURE  ID  VALUES. 


2207  ***  USER  FATAL  MESSAGE  2207.  NO  SAME  DATA  SUPPLIED  OR  GENERATED  FOR  PVEC  RUN  - EXECUTION 
TERMINATED. 
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2208  USER  FATAL  MESSAGE  2208,  END  #F  FILE  ENCOUNTERED  ON  GIN*  FILE,  ***,  IN  SUBROUTINE  ********. 

2209  ***  USER  FATAL  MESSAGE  2209,  EM)  OF  RECORD  ENCOUNTERED  ON  GINO  FILE,  ***,  IN  SUBROUTINE 


2211  USER  FATAL  MESSAGE  2211,  LOGIC  ERROR  IN  ********* 


2213  ***  USER  FATAL  MESSAGE  2213,  ILLEGAL  SAME  DATA.  PSEUDOSTRUCTURE  CONTAINS  INCORRECTLY 
COUPLED  SUBSTRUCTURES. 


2251  ***  USER  WARNING  MESSAGE  2251 . PHYSICALLY  UNREALISTIC  VALUE  FOR  NU  ON  MAT1  CARD 
VALUE  « **************** , 


2252  ***  USER  FATAL  MESSAGE  2252,  GINO  FILE,  ***,  IS  PURGED. 

2253  ***  USER  FATAL  MESSAGE  2253.  ILLEGAL  VALUE  FOR  ONE  OR  MORE  INPUT  PARAMETERS  - 

**********  ********** 


2254  ***  USER  FATAL  MESSAGE  2254.  END-OF-FILE  ON  GINO  FILE  ***. 

2255  ***  USER  FATAL  MESSAGE  2255,  GINO  FILE  102  HAS  CONTROL  RECORD  OF  LENGTH,  *****  / EXPECTED 

LENGTH  OF  CONTROL  RECORD  IS  *****. 

2256  ***  USER  FATAL  MESSAGE  2256,  NON-UNIQUE  FIRST  GROUP  ENTRY.  THE  TWO  GROUPS  FOLLOW. 

2257  ***  USER  WARNING  MESSAGE  2257,  SET  ***  REFERENCED  ON  SPLINE  CARD  ****  IS  EMPTY. 


While  processing  the  SET1  or  SET2  card  referenced  on  the  SPLINE1  card,  no  Included  grid 
points  were  found.  If  SET!  was  used,  either  no  points  were  included  or  they  were  all 
scalar  points.  If  SET2  was  used,  the  volume  of  space  referenced  did  not  Include  any 
structural  grid  points.  This  may  occur  If  a tapered  element  is  extended  too  far.  The 
spline  is  omitted  from  the  problem  and  processing  continues. 


2258  ***  USER  FATAL  MESSAGE  2258,  SET  ****  REFERENCED  ON  SPLINE  CARD  ****  NOT  FOUND  OR  IT  IS  EMPTY. 


The  necessary  SET1  or  SET2  card  was  not  found  or  was  empty.  Include  the  proper  set  card 
or.  If  it  is  already  Included,  make  sure  that  the  set  Is  not  empty.  (See  description 
under  User  Warning  Message  2257  shown  above). 


2259  ***  SYSTEM  FATAL  MESSAGE  2259,  POINT  ASSIGNED  TO  BOX  ****  FOR  CAERO*  ****  NOT  IN  EQAERO. 


No  Internal  k point  could  be  found  for  external  box.  If  box  number  is  okay,  module  APD 
is  in  error;  if  box  number  is  bad,  module  GI  is  In  error. 


2260  ***  USER  FATAL  MESSAGE  2260,  SINGULAR  MATRIX  DEVELOPED  WHILE  PROCESSING  SPLINE  **** 


Matrix  developed  by  SSPLIN  or  LSPLIN  (depending  on  type  of  spline)  could  not  be  inverted; 
possibly  for  the  Surface  Spline  all  points  lie  in  a straight  line,  or  not  enough  points 
are  included. 
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2261  ***  USER  FATAL  MESSAGE  2261  , PLANE  0F  LINEAR  SPLINE  ****  PERPENDICULAR  TQ  PLANE  OF  AER0 

ELEMENT  **** 

Y-axis  of  linear  spline  was  perpendicular  to  connected  element  and  could  not  be  projected 
onto  element. 

2262  ***  USER  FATAL  MESSAGE  2262,  SPLINE  ****  INCLUDES  AERO  B0X  INCLUDED  ON  AN  EARLIER  SPLINE. 

Two  splines  are  attached  to  the  same  box.  Splines  may  be  connected  to  the  same  structural 
grid  point  but  not  the  same  aerodynamic  grid  point.  This  type  of  error  checking  will  stop 
with  one  error,  so  check  this  spline  and  subsequent  splines  (sorted)  for  overlaps  before 
resubmitting. 

2263  ***  USER  FATAL  MESSAGE  2263,  INSUFFICIENT  CARE  TA  PRACESS  SPLINE  **** 

Depending  on  type  of  spline  and  Input  options,  subroutine  SSPLIN,  or  LSPLIN  would  not 
have  had  enough  core  for  this  spline.  Either  allow  more  core  or  break  this  spline  Into 
smaller  splines. 

2264  ***  SYSTEM  FATAL  MESSAGE  2264,  NUMBER  AF  RAWS  CAMPUTED  (****)  WAS  GREATER  THAN  SIZE  REQUESTED 

FOR  OUTPUT  MATRIX  (****) 

Module  ADD  determines  size  of  output  matrices  (j  set  size).  Sum  of  number  of  rows  added 
by  different  method  total  more  than  maximum  allowed. 

2265  ***  USER  FATAL  MESSAGE  2265,  METHOD  ****  FUR  AER0ELASTIC  MATRIX  GENERATION  IS  NOT  IMPLEMENTED. 

A nonimplemented  method  for  computing  these  matrices  was  Input. 

2266  ***  USER  FATAL  MESSAGE  2266.  ONE  OR  MORE  OF  THE  FALLOWING  FLFACT  SETS  WERE  NOT  FOUND  ***  *** 

One  or  more  of  the  FLFACT  ID's  on  the  flutter  data  card  could  not  be  found.  Include  all 
sets  mentioned. 

2267  ***  USER  FATAL  MESSAGE  2267,  INTERPOLATION  METHOD  ****  UNKNOWN. 

Matrix  interpolation  method  on  FLUTTER  card  is  not  Implemented. 

2268  ***  USER  FATAL  MESSAGE  2268,  FMETH0D  SET  ****  NOT  FOUND. 

FLUTTER  data  card  for  FMETH0D  * ****  in  case  control  could  not  be  found. 

2269  ***  USER  FATAL  MESSAGE  2269,  FLUTTER  METHOD  ****  NOT  IMPLEMENTED. 

Flutter  analysis  method  on  FLUTTER  data  card  is  not  implemented. 

2269A  ***  USER  FATAL  MESSAGE  2269A,  FLUTTER  METHOD  ****  N0T  IMPLEMENTED  WITH  8 MATRIX. 

The  KE  method  cannot  be  requested  when  structural  damping  is  included. 

2270  ***  USER  FATAL  MESSAGE  2270,  LINEAR  INTERPOLATION  WITHOUT  ENOUGH  INDEPENDENT  MACH  NUMBERS 

EQUAL  TO  DEPENDENT  MACH  ****. 

Linear  interpolation  is  for  points  with  the  same  Mach  number,  and  less  than  two  more 
found  from  the  QNHL  list  which  matched  the  requested  Mach  on  an  FLFACT  list. 

2271  ***  USER  FATAL  MESSAGE  2271,  INTERPOLATION  MATRIX  IS  SINGULAR. 

Possibly  for  the  surface  spline,  all  the  Mach  numbers  w = > the  same,  or  for  either  method, 
not  enough  points  were  included. 
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2272  ***  USER  INF0RMATI0N  MESSAGE  2272,  N0  FLUTTER  CALCULATI0NS  CAN  BE  MADE  IN  M0DULE  ADR  SINCE 

B0V  * 0.0. 

2273  ***  USER  FATAL  MESSAGE  2273,  CAER02  ********  N0T  INPUT  IN  Z,  ZY,  Z SEQUENCE. 

The  EID  for  2-bodies,  zy-bodies,  and  y-bodies  must  be  ordered  In  an  increasing  sequence 
following  the  EID  of  a panel  on  a CAER01  card. 


2274  ***  USER  FATAL  fCSSAGE  2274,  ASS0CIATED  B0DY  ********  WAS  N0T  F0UND  WITH  CAER02  GR0UP 
Aerodynamic  bodies  must  be  assigned  to  an  interference  group. 


2275  ***  USER  FATAL  MESSAGE  2275,  CAER02  ********  HAS  INC0NSISTANT  USE  F0R  THI  0R  THN,  0R  LTH2 

IS  REQUIRED. 

A conflict  exists  between  the  data  on  a CAER02  card  and  a PAER02  card. 

2276  ***  USER  FATAL  MESSAGE  2276,  THI1  AND  THN1  REQUIFCU  C0R  CAER02  ********. 

Required  data  on  a PAER02  card  not  found  for  the  referenced  CAER02  card. 

2277  ***  USER  FATAL  f€SSAGE  2277,  CAER02  B0DY  *********  D0ES  N0T  HAVE  EN0UGH  SLENDER  ELEMENTS. 

At  least  two  slender  body  elements  are  required. 

f 2278  ***  USER  FATAL  MESSAGE  2278,  PLANF0RM  GE0METRY  F0R  CAER03  ID  ********  IS  IN  ERR0R,  CHECK 
x SWEEP  ANGLE  F0R  LEADING  EDGE  0R  C0NTROL  SURFACE  HINGE  LINE. 


2279  ***  SYSTEM  INF0RMATI0N  MESSAGE  2279,  ****  ITERATI0NS  0N  L00P, 
****  THIS  L00P  ST0PPED. 


F0UND, 


R00TS  WANTED, 


MawvMiiw  ■ vTK  gatafr*-  ^ 
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2288  “*  SYSTEM  FATAL  MESSAGE  2288.  ****  READ  INCORRECT  NUMBER  WORDS  (****  ****). 

Subroutine  ****  read  ****  words  on  the  ****  card  which  Is  Incorrect. 

2289  ***  USER  FATAL  MESSAGE  2289.  ****  INSUFFICIENT  CORE  (****).  ****  - MATERIAL,  ****  » 

POINTERS,  ****  ■ ELEMENTS,  ****  • PROPERTIES. 

Module  0PTPR1  or  8PTPR2  gives  the  open  core  available  and  the  pointers  to  the  start 
of  each  contiguous  sectlot  of  core. 

2290  ***  USER  FATAL  MESSAGE  2290.  THE  FOLLOWING  ILLEGAL  ELEMENT  TYPES  FOUND  ON  PLIMIT  CARD. 

This  message  Is  followed  by  a list  of  element  types.  Processing  of  legal  element 
types  continues  so  as  to  discover  other  errors. 

2291  “*  USER  FATAL  MESSAGE  2291 , PLIMIT  RANGE  INCORRECT  FOR  ****  THRU  ****  AND  ****  THRU  ****. 

Property  Identification  numbers  are  repeated.  The  first  pair  Is  rejected  and  pro- 
cessing of  the  remaining  ranges  continues  to  discover  other  errors. 

2292  ***  USER  FATAL  MESSAGE  2292.  INSUFFICIENT  CORE  FOR  PLIMIT  DATA.  ELEMENT  *****  ****  WORDS 

SKIPPED. 

The  element  type  ****■  being  processed  exceeded  core  by  ****  words.  Processing  of 
other  element  types  continues  to  discover  additional  requirements. 

2293  ***  USER  FATAL  MESSAGE  2293.  Np  PID  ENTRIES  ON  PLIMIT  CARD  (****). 

A PLIMIT  card  of  element  type  ****  had  no  property  entries. 

2294  ***  USER  FATAL  MESSAGE  2294.  DUPLICATE  ****  THRU  ****  RANGE  FOR  ELEMENT  ****  REJECTED 

PLIMIT.  SCAN  CONTINUED. 

Property  Identification  numbers  are  repeated  for  element  type  ****. 

2295  “*  USER  FATAL  MESSAGE  2295.  NO  ELEMENTS  EXIST  FOR  OPTIMIZATION. 

A non-null  property  card  and  Its  corresponding  material  stress  limit  Is  needed.  In 
subroutine  0PT2A  stress  data  Is  also  required. 

2296  ***  USER  FATAL  MESSAGE  2296.  INSUFFICIENT  CORE  ****  (****),  ELEMENT  ****. 

Subroutine  ****  has  insufficient  core  when  loading  element  type  or  number  ***♦. 

Elements  are  read  Into  core  by  element  type  (see  /GPTA1/  sequence)  then  by  sequential 
element  number. 

2297  ***  SYSTEM  FATAL  MESSAGE  2297.  INCORRECT  LOGIC  FOR  ELEMENT  TYPE  *♦**,  ELEMENT  ****,  (****). 

Subroutine  (****)  has  sequential  element  search.  Element  type  can  be  found  In  /GPTA1/. 

2298  ***  USER  FATAL  MESSAGE  2298.  INSUFFICIENT  CORE  ****  (****),  PROPERTY  ****. 

Subroutine  ****  (core  ♦***)  had  Insufficient  core  when  loading  property  ****. 
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2299  ***  SYSTEM  FATAL  MESSAGE  2299.  INCORRECT  L0GIC  F(JR  ELEMENT  TYPE  ***,  PROPERTY  ****  (****). 

Subroutine  0PTP1B  has  sequential  property  search.  A property  card  had  two  entries  per 
card  and  It  was  unsorted. 

2300  ***  SYSTEM  FATAL  MESSAGE  2300,  ****  UNABLE  TO  LOCATE  PROPERTY  ****  ON  EPT  OR  IN  CORE. 

2301  ***  SYSTEM  FATAL  MESSAGE  2301,  0PTP1D  FILE  OPTIMIZATION  PARAMETER  INCORRECT  AS  ****  ****. 

Check  subroutines  OPTPX  and  0PTP1D  use  of  the  scratch  file.  In  (JPTPR2,  the  corresponding 
stress  11ml t(s)  Is  zero. 

2302  ***  USER  FATAL  MESSAGE  2302,  SUBROUTINE  ****  HAS  NO  PROPERTY  OR  ELEMENT  DATA. 

2303  ***  USER  INFORMATION  MESSAGE  2303,  0PTPR2  DETECTED  ZERO  ALPHA  FOR  PROPERTY  ****. 

The  stress  In  the  element  was  2ero.  Only  100  message  per  Iteration  may  occur. 

2304  ***  USER  INFORMATION  MESSAGE  2304,  0PTP2B  CONVERGENCE  ACHIEVED,  HIGHEST  VALUE  IS  ****. 

2305  ***  USER  INFORMATION  MESSAGE  2305,  0PTPR2  DETECTED  NEGATIVE  ALPHA  FOR  ELEMENT  ****. 

The  element  did  not  have  stress  data  or  appropriate  material  stress  limits.  The 
element  properties  were  not  changed.  Only  100  of  these  messages  will  occur  per  print 
Iteration. 


2314  ***  USER  INFORMATION  MESSAGE  2314,  STATISTICS  FOR  SYMMETRIC  DECOMPOSITIONS  OF  DATA  BLOCK. 

****  ****,  F0LL0W  i NUMBER  OF  UII  .LT.  0 * *****  / MAXIMUM  ABSOLUTE  VALUE  OF  AII/UII  - 
*****  / N1  THRU  N6  = ******  ******  ******  ******  ******  ******  / Rgw  NUMBERS  OF  5 
LARGEST  AII/'JII  = ******  ******  ******  ******  ******_ 

This  message  will  appear  if  the  NASTRAN  card  SYSTEM( 57 )=1  Is  placed  before  the  ID  card. 
See  Programmer's  Manual  Section  3.5.14  for  a discussion  of  the  statistics  appearing  in 
the  message. 

2316  ***  USER  INFORMATION  MESSAGE  2316,  INSUFFICIENT  CORE,  TO  PREPARE  DECOMPOSITION  STATISTICS. 

2317  ***  USER  WARNING  MESSAGE  2317,  PARAM  HAS  STORED  OUTSIDE  DEFINED  RANGE  OF  COMMON  BLOCK 

/SYSTEM/.  INDEX  VALUE  * ********************. 

2318  ***  USER  FATAL  MESSAGE  2318,  NO  AERO  CARD  FOUND. 

An  AERO  card  is  required  to  run  APD. 

2319  ***  USER  FATAL  MESSAGE  2319,  NO  CAER0*  CARDS  FOUND. 

At  least  one  CAER01  card  is  required  for  APD. 

2320  ***  USER  FATAL  MESSAGE  2320,  NO  AEFACT  CARDS  FOUND. 

An  AtF.  ' has  heen  referenced  and  none  have  been  found  in  the  Input. 
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2321  ***  USER  FATAL  MESSAGE  2321  , NjO  FLUTTER  CARDS  F0UND. 

Flutter  analysis  requires  at  least  one  FLUTTER  card. 

2322  ***  USER  FATAL  MESSAGE  2322,  NEITHER  MKAER01  0R  MKAER02  CARDS  FOUND. 

Either  MKAER01  or  W(AER02  cards  are  required. 

2323  ***  USER  FATAL  MESSAGE  2323,  PAER0*  CARD  N0.  ********  REFERENCED  BY  CAER0*  CARD  N0.  ******** 

BUT  DOES  N0T  EXIST. 

CAERP1  card  points  to  missing  PAER01  card. 

2324  ***  USER  FATAL  MESSAGE  2324,  CAER0*  ELEMENT  N0.  ********  REFERENCED  0N  A SPLINE*  CARD  DOES 

N0T  EXIST. 

Either  a SPLINE1,  a SPLINE2,  or  a SPLINE3  card  references  a CAER01  card  which  Is  missing. 

2325  ***  USER  FATAL  MESSAGE  2325,  CAER0*  ELEMENT  N0.  ********  REFERENCED  0N  A SET 2 CARD  D0ES  NPT 

EXIST. 

A SET2  card  points  to  a CAER0i  which  was  not  included. 

2326  ***  USER  FATAL  MESSAGE  2326,  CAER0*  ELEMENT  N0.  ********  REFERENCES  AEFACT  CARD  N0.  ******** 

WHICH  D0ES  N0T  EXIST. 

The  listed  CAER0i  card  requires  one  AEFACT  card  for  LSPAN. 

2327  ***  USER  FATAL  MESSAGE  2327,  CAER0*  ELEMENT  Np.  ********  REFERENCES  AEFACT  CARD  N0.  ******** 

WHICH  DpES  NPT  EXIST. 

The  listed  CAERpi  card  requires  one  AEFACT  card  for  LCH0RD. 

2328  ***  USER  FATAL  MESSAGE  2328,  SET*  AND  SPLINE*  CARDS  REQUIRED. 

At  least  one  SET1  or  SET2  card  and  at  least  one  SPLINE1,  SPLINE2,  or  SPLINE3  care  required. 

2329  ***  USER  FATAL  MESSAGE  2329,  DUPLICATE  EXTERNAL  ID  N0.  ********  GENERATED. 

The  external  IDs  assigned  to  each  generated  box  must  be  unique. 

| 2330  ***  USER  FATAL  MESSAGE  2330,  SET1  0R  SPLINE3  CARD  N0.  ********  REFERENCES  EXTERNAL  ID  N0. 

j ********  WHICH  Q0ES  n0T  exist. 

| External  grid  point  IDs  referenced  on  a SET1  or  SPLINE3  card  do  not  exist  as  structural 

I grid  points. 

2331  ***  USER  FATAL  MESSAGE  2331,  80X  PICKFD  0N  SPLINE  CARD  N0.  ********  N0T  GENERATED  B*  CAER0 

CARD  N0,  ********. 

SPLINE  card  ********  points  to  a box  which  was  not  qenerated  by  the  CAERpi  card. 

2332  ***  USER  WARNING  MESSAGE  2332,  INVALID  INPUT  DATA  DETECTED  IN  DATA  BLptr,  • ' I Rtf  CESSING 

ST0PPED  F0R  THIS  DATA  BL0CK. 
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2333  ***  SYSTEM  INFORMATION  MESSAGE  2333,  MODULE  DDRMM  TERMINATED  WITH  VARIABLE  IERR0R  ‘ **********. 


2334  ***  SYSTEM  WARNING  MESSAGE  2334,  ILLEGAL  MAJOR  0R  MIN0R  0FP-ID  IDENTIFICATIONS  ■ ********* 
**********  DETECTED  IN  DATA  BL0CK,  ****,  PROCESSING  0F  SAID  DATA  BLOCK  DISCONTINUED. 


2335  ***  SYSTEM  WARNING  MESSAGE  2335,  THE  AMOUNT  0F  DATA  IS  NOT  CONSISTENT  F0R  EACH  EIGENVALUE  IN 
DATA  BLOCK  ****  PROCESSING  0F  THIS  DATA  BL0CK  TERMINAIED. 


2336  ***  SYSTEM  WARNING  MESSAGE  2336,  A CHANGE  IN  WORD  2 OF  THE  0FP-IO  REC0RDS  0F  DATA  PL0CK 
****  HAS  BEEN  DETECTED.  PR0CESSING  0F  THIS  DATA  BLOCK  HAS  BEEN  TERMINATED. 


2337  ***  USER  WARNING  MESSAGE  2337,  DATA  BL0CK  ****  CAN  N0T  BE  PR0CESSEO  DUE  T0  A C0RE 
INSUFFICIENCY  0F  APPR0XIMATELY  **********  DECIMAL  W0RDS. 


2338  ***  USER  WARNING  MESSAGE  2338,  DATA  BL0CK  ****  MAY  N0T  BE  FULLY  C0MPLETED  DUE  T0  A C0RE 
INSUFFICIENCY  0F  APPR0XIMATELY  **********  DECIMAL  W0RDS. 


Z339  ***  SYSTEM  WARNING  MESSAGE  2339,  A CHANGE  IN  W0RD  2 0F  THE  0FP-ID  REC0RDS  0F  DATA  BL0CK 
*»**  HAS  BEEN  DETECTED.  PR0CESSING  0F  THIS  DATA  BL0CK  HAS  BEEN  TERMINATED. 


2340  ***  USER  WARNING  MESSAGE  2340,  M0DULE  ****  ****,  HAS  BEEN  REQUESTED  T0  00  UNSYMMETRIC 
DECOMPOSITION  0F  A SYMMETRIC  MATRIX. 


2341  ***  USER  WARNING  MESSAGE  2341,  M0DULE  ****  ****  HAS  BEEN  FURNISHED  A SQUARE  MATRIX  MARKED 
UNSYMMETRIC  F0R  SYMMETRIC  DECOMPOSITION. 


2342  ***  USER  WARNING  MESSAGE  2342,  UNRECOGNIZED  DMAP  APPROACH  PARAMETER  * ****  **** 


2343  ***  SYSTEM  WARNING  MESSAGE  2343,  DATA  BLOCK,  *****,  IS  EITHER  N0T  -EQEXIN-  OR  POSSIBLY 

INCORRECT. 

2344  ***  SYSTEM  WARNING  MESSAGE  2344,  GPFDR  FINDS  ELEMENT  = ****  ****,  HAS  AN  ECT  ENTRY 

LENGTH  TOO  LONG  FOR  A PROGRAM  LOCAL  ARRAY. 


2345  ***  SYSTEM  WARNING  MESSAGE  2345,  GPFDR  FINDS  AND  IS  IGNORING  UNDEFINED  ECT  DATA  WITH 
LOCATE  NUMBERS  * ********  ********  ********. 


2346  ***  SYSTEM  WARNING  MESSAGE  2346,  GPFDR  FINDS  DATA  FOR  EL-TYPE  = **********,  IN  DATA 
BLOCK,  **********  N0T  TO  BE  IN  AGREEMENT  WITH  THAT  WHICH  IS  EXPECTED. 


2347  ***  USER  WARNING  MESSAGE  2347,  GPFDR  FINDS  TOO  MANY  ACTIVE  CONNECTING  GRID  POINTS  FOR 
ELEMENT  ID  = **********. 


2348  ***  SYSTEM  WARNING  MESSAGE  2348,  GPFDR  DOES  N0T  UNDERSTAND  THE  MATRIX-DICTIONARY  ENTRY 
FOR  ELEMENT  ID  = **********. 
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2349  ***  SYSTEM  WARNING  MESSAGE  2349.  GPFDR  FINDS  AN  ELEMENT  ENTRY  CONNECTING  PIV0T  SIL  • 

********** f 0N  0ATA  BL0CK  *****  TOO  LARGE  FOR  A LOCAL  ARRAY.  ENTRY  IS  BEING  IGNORED. 


2350  ***  SYSTEM  WARNING  MESSAGE  2350,  GPFDR  CANNOT  FIND  PIVOT  SIL  * **********,  AMONG  THE  SILS 
OF  ELEMENT  ID  - **********  AS  READ  FROM  DATA  BLOCK,  ******  ENTRY  THUS  IGNOREO. 


2351  ***  USER  INFORMATION  MESSAGE  2351,  A FORCE  CONTRIBUTION  DUE  TO  ELEMENT  TYPE  ■ ****  ***** 
ON  POINT  ID  - **********,  WILL  NOT  APPEAR  IN  THE  GRID-P0INT-F0RCE-BALANCE  SUMMARY. 


2352  ***  SYSTEM  WARNING  MESSAGE  2352,  GPFDR  IS  NOT  ABLE  TO  FIND  PIVOT  SIL  • **********  AS  READ 
FROM  DATA  BLOCK  *****  IN  TABLE  OF  SILS. 


2353  ***  USER  WARNING  MESSAGE  2353.  INSUFFICIENT  CORE  TO  HOLD  ALL  NON-ZERO  APP-LOAD  AND  F-OF-SPC 
OUTPUT  LINE  ENTRIES  OF  GRIO-POINT-FORCE-BALANCE  REQUESTS.  SOME  POINTS  REQUESTED  FOR 
OUTPUT  WILL  BE  MISSING  THEIR  APP-L0AO  OR  F-OF-SPC  CONTRIBUTION  IN  THE  PRINTED  BALANCE. 


2354  ***  SYSTEM  WARNING  MESSAGE  2354,  GPFDR  MODULE  IS  UNABLE  TO  CONTINUE  AND  HAS  BEEN  TERMINATED 
DUE  TO  ERROR  MESSAGE  PRINTED  ABOVE  OR  BELOW  THIS  MESSAGE.  THIS  ERROR  0CCURREO  IN  GPFDR 
CODE  WHERE  THE  VARIABLE  -NERR0R*  WAS  SET  = *****. 


2355  ***  USER  FATAL  MESSAGE  2355,  GRID  P0INT  COORDINATES  OF  ELEMENT  ********  ARE  IN  ERROR.  ONE 
OR  MORE  OF  THE  R- COORDINATES  ARE  ZERO  OR  NEGATIVE. 


2357  ***  USER  WARNING  MESSAGE  2357,  0NE  VECTOR  (DEFAULT)  WILL  BE  COMPUTED  IN  THE  COMPLEX  REGION. 

If  more  than  one  vector  is  desired  from  the  Messenburg  method,  make  a specific  request 
on  the  EIGC  card. 


2358  ***  USER  WARNING  MESSAGE  2358*  SYMMETRIC  SCRIPT-AF  MATRIX  (HREE)  ASSUMED  IN  RADMTX. 


2359  ***  USER  WARNING  MESSAGE  2359,  COL  *****,  R0W  *****  0F  RADMTX  IS  NEGATIVE. 


2360  ***  USER  FATAL  MESSAGE  2360,  TOTAL  VIEW  FACTOR  (FA/A),  F0R  ELEMENT  ********  IS 
************** (ELEMENT  AREA  IS  **************), 

Provides  view  factors  and  areas  for  all  elements  with  a view  factor  greater  than 
1.01.  This  message  is  also  a WARNING  for  all  elements  with  a view  factor  between  .99 
and  1.01  provided  the  NASTRAN  card,  SYSTEM(58)=1 , is  included  in  the  deck. 


2361  ***  USER  INFORMATION  MESSAGE  2361,  ****  ELEMENTS  HAVE  A TOTAL  VIEW  FACTOR  (FA/A)  LESS 
THAN  0.99,  ENERGY  MAY  BE  LOST  TO  SPACE. 

Provides  the  total  number  of  elements  with  a view  factor  less  than  .99. 


2362  ***  USER  FATAL  MESSAGE  2362,  CHBDY  CARDS  WITH  DUPLICATE  IDS  FOUND  IN  EST,  CHBDY  ID 
NUMBER  = **********, 


2363  ***  SYSTEM  WARNING  MESSAGE  2363.  SSG2B  FORCED  MPYAD  COMPATIBILITY  OF  MATRIX  ON  *****  FROM 

j*****^  *****)  T0  j*«***t  *****j 

This  message  identifies  a matrix  and  Its  initial  size  (row,  column)  and  its  changed  size 
(row,  column)  so  that  it  is  compatible  with  MPYAD  operations. 
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2364  ***  USER  FATAL  MESSAGE  2364,  GRID  POINT  COORDINATES  OF  ELE«NT  ********  ARE  IN  ERROR. 

ONE  OR  MORE  OF  THE  THETA-COORDINATES  ARE  NONZERO. 

2365  ***  USER  WARNING  MESSAGE  2365,  INSUFFICIENT  CORF  FOR  HESSENBURG  METHOD.  SWITCHING  TO  INVERSE 

POWER. 

2366  ***  USER  FATAL  MESSAGE  2366,  REGION  IMPROPERLY  DEFINED  ON  EIGC  CARD. 

If  Insufficient  core  has  caused  an  automatic  switch  from  Hessenburg  method  to  Inverse 
Power  method,  the  EIGC  card  must  have  the  reglon(s)  defined  (they  are  Ignored  for  the 
Hessenburg  method).  Either  Increase  core  to  use  the  Hessenburg  method  or  define  the 
reglon(s)  for  Inverse  Power. 

2367  ***  USER  WARNING  MESSAGE  2367,  FREQUENCY  FI  (FIELD  4)  0N  THE  EIGR  BULK  DATA  CARD  IS  NEGATIVE. 

IT  IS  ASSUMED  TO  BE  ZERO  FOR  CALCULATION  PURPOSES. 

2369  ***  USER  WARNING  MESSAGE  2369,  WHEEL  MUST  HAVE  FEWER  THAN  256  SPOKES.  INPUT  MODULE  RESETTING 

TO  255. 

See  Section  2.6  for  a discussion  of  INPUT  module  sample  8. 

2370  ***  USER  WARNING  MESSAGE  2370,  MULTIPOINT  CONSTRAINT  FORCES  NOT  CALCULATED  IN  ******  DUE  TO 

MISSING  INPUT  FILE. 

2371  ***  USER  WARNING  MESSAGE  2371,  EQUILIBRIUM  FORCES  NOT  CALCULATED  IN  ******  DUE  TO  MISSING 

INPUT  FILE. 

2372  ***  USER  WARNING  MESSAGE  2372,  ******  IS  UNABLE  TO  CALCULATE  RIGID  BODY  TRANSFORMATION  FOR 

SCALAR  MODEL. 


2373  ***  USER  WARNING  MESSAGE  2373,  ONLY  SORT 1- REAL  SUPPORTED  IN 


******** 


2374  ***  USER  WARNING  MESSAGE  2374,  INSUFFICIENT  CORE  T0  PROCESS  MORE  THAN  ****  VECTORS  IN  ****. 

Outcut  module  EQMCK  needs  6 words  for  loads,  MPCs  and  SPCs  for  each  subcase  or  eigenvalue 
plus  2 (statics)  or  3 (eigenvalue)  buffers. 

2375  ***  SYSTEM  WARNING  MESSAGE  2375,  MODULE  ********  HAS  BEEN  REQUESTED  TO  DECOMPOSE  A RECTANGULAR 

MATRIX. 

Symmetric  decomposition  will  not  accept  rectangular  matrix  input. 

2376  ***  USER  WARNING  MESSAGE  2376,  INSUFFICIENT  CORE  IN  *’'**  HAS  ****,  NEEDS  ****. 

2377  ***  USER  WARNING  MESSAGE  2377A,  MATRIX  CONDITIONING  ERRORS  GIVEN  WITH  EXTERNAL  ID. 

(A) 

2377  ***  USER  WARNING  MESSAGE  2377B,  MATRIX  CONDITIONING  ERRORS  GIVEN  WITH  INTERNAL  ID. 

(B) 

Symmetric  decomposition  diagnostics  follow.  Both  the  input  and  decomposed  diagonal  are 
printed.  Only  available  when  module  SDCMPS  Is  used. 


2378  ***  USER  INFORMATION  MESSAGE  2378,  ****  ESTIMATE  OF  CPU  TIME  FOR  MT»****,  PASSIVE  C0L. =****, 
ACTIVE  C0L. »****,  SPILL*****. 

Seconds  of  CPU  time  for  each  of  the  above  operations  Is  given  when  module  SDCW’S  Is  used. 
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2379  ***  SYSTEM  WARNING  MESSAGE  2379,  FILE  ****  QDULD  WT  BE  OPENED  IN  SDCMQ.  COLUMN  **** 

SINGULAR,  REASON  ♦***. 

During  queuing  of  singularities  using  module  SDCMPS  the  files  were  Incorrect.  The  reasons 
are  numbered  as  follows: 

1.  null  column,  input  matrix 

2.  zero  diagonal,  decomposed  diagonal 

3.  negative  diagonal,  decomposed  diagonal 

4.  exceeded  singularity  tolerance,  decomposed  matrix 

5.  unexpected  null  column  during  decomposition 

6.  nonconservative  column  (decomposed  diagonal /Input  diagonal  > 1.001). 

7.  zero  diagonal,  Input  matrix 


2380  ***  USER  WARNING  MESSAGE  2380,  MULTIPOINT  CONSTRAINT  FORCES  NOT  OUTPUT  IN  *•*+**,  SEE  QUEUEO 
MESSAGES. 

Other  message(s)  follow(s)  indicating  the  reason(s)  why  a request  for  MPCFORCE  In  Case 
Control  deck  is  being  ignored. 


2382  ***  USER  WARNING  MESSAGE  2382,  ELEMENT  MATRICES  FOR  ELEMENTS  CONGRUENT  TO  ELEMENT  ID  » ***** 
*****  WILL  BE  RE-COMPUTED  AS  THERE  IS  INSUFFICIENT  CORE  AT  THIS  TIME  TO  HOLD  CONGRUENCY 
MAPPING  DATA. 


2383  ***  SYSTEM  WARNING  MESSAGE  2383,  UNABLE  TO  LOCATE  CONGRUENCY  MAPPING  DATA  FOR  ELEMENT 

ID  - **********.  ELEMENT  MATRICES  F0R  THIS  ELEMENT  WILL,  THERE FOPE,  BE  RE-COMPUTED. 


2384  ***  USER  WARNING  MESSAGE  2384,  CONGRUENCY  OF  ELEMENT  ID  - **********  WILL  BE  IGNORED  AND  ITS 
ELEMENT  MATRICES  WILL  BE  RE-COMPUTED  AS  THERE.  IS  INSUFFICIENT  CORE  AT  THIS  TIME  TO 
PERFORM  CONGRUENCY  MAPPING  COMPUTATIONS. 


2385  ***  USER  WARNING  MESSAGE  2385,  DESIRED  NUMBER  0F  EIGENVALUES  EXCEED  THE  EXISTING  NUWER,  ALL 
EIGENS0LUTI0NS  WILL  BE  SOUGHT. 

The  desired  number  of  eigenvalues  specified  on  the  EIGB  card  (NEP)  or  the  EIGR  card  f ND) 
exceeds  the  rank  of  the  [K^  1 or  [Ml  matrix. 

aa  fld 


2386  ***  USER  FATAL  MESSAGE  2386,  STIFFNESS  MATRIX  SINGULARITY  CANN0T  BE  REMOVED  BY  SHIFTING. 

Check  the  specification  of  masses  on  C0NM1,  C0NM2.  CMASS1,  material  definition  and 
element  property  cards  to  ensure  that  the  degrees-of- freedom  In  the  analysis  set  are 
not  all  massless. 

2387  ***  USER  WARNING  MESSAGE  2387,  PROBLEM  SIZE  REDUCED  TO  ****  DUE  TO  ORTHOGONALITY  DRIFT  OR 

NULL  TRIAL  VECTOR. 

ALL  EXISTING  MODES  MAY  HAVE  BEEN  OBTAINED.  USF  DIAG  16  TO  DFTERMINE  ERROR  BOUNDS. 

The  Tridiagonal  Reduction  method  cannot  generate  a reduced  problem  size  of  the  order 
prescribed  in  Section  10.6.2.3  of  the  Theoretical  Manual.  However,  the  desired  number 
of  accurate  eigenvalues  specified  on  the  EIGB  card  (NEP)  or  the  EIGR  card  (ND)  may  have 
been  obtained.  A detailed  list  of  the  computed  error  bounds  could  have  been  obtained  by 
requesting  DIAG  16  in  the  EXECUTIVE  CONTROL  DECK. 


2388  ***  USER  WARNING  MESSAGE  2388,  USER  SPECIFIED  RANGE  N0T  USED  F OR  FEER  BUCKLING,  THE  R00TS 
OF  LOWEST  MAGNITUDE  ARE  OBTAINED. 

The  value  of  '..1  specified  on  the  EIGB  card  is  Ignored  for  buckling  analysis  by  the 
Tridiagonal  Reduction  (FEER)  method. 
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2389  ***  USER  WARNING  MESSAGE  2389,  PROBLEM  SIZE  REDUCEO.  N0  MORE  TRIAL  VECT0RS  CAN  BE  OBTAINED. 

The  desired  nuntoer  of  eigenvalues  specified  on  the  EIGB  card  (NEP)  or  the  EIGR  card  (ND) 
exceeds  the  number  that  can  be  calculated  by  the  Trldlagonal  Reduction  (FEER)  method 

Check  whether  the  requested  number  of  eigenvalues  exceeds  the  rank  of  the  [K^  ] or  [M ] 
matrix,  which  equals  the  number  of  existing  eigenvalues. 


2390  ***  USER  WARNING  MESSAGE  2390,  ****  FEWER  ACCURATE  EIGENS0LUTI0NS  THAN  THE  ****  REQUESTED  HAVE 
BEEN  F0UND.  USE  DIAG  16  T0  DETERMINE  ERR0R  B0UNDS. 

The  number  of  eigenvalues  passing  the  eigenvalue  relative-error  test  Is  less  than  the 
number  requested  on  the  EIGB  or  EIGR  card.  The  maximum  allowable  error  Is  specified  In 
field  5 on  the  above  cards.  A detailed  list  of  the  computed  error  bounds  could  have  been 
obtained  by  requesting  DIAG  16  In  the  EXECUTIVE  C0NTR0L  DECK.  A checkpoint  and  restart 
should  be  employed  to  obtain  additional  accurate  elgensolutlons. 


2391  ***  SYSTEM  FATAL  MESSAGE  2381,  PR0GRAM  L0GIC  ERR0R  IN  FEER. 

An  unexpected  E0F  or  word  count  has  been  encountered.  This  Is  caused  by  a conflict 
between  subroutine  FCNTL  and  GIN0. 


2392  ***  USER  INF0RMATI0N  MESSAGE  2392,  ****  M0RE  ACCURATE  EIGENS0LUTI0NS  THAN  THE  ****  REQUESTED 
HAVE  BEEN  F0UND.  USE  DIAG  16  T0  DETERMINE  ERR0R  B0UNDS. 

The  nunfcer  of  eigenvalues  passing  the  eigenvalue  relative- error  test  Is  greater  than  the 
number  requested  on  the  EIGB  or  EIGR  card.  The  maximum  allowable  error  Is  specified  In 
field  5 on  the  above  cards.  A detailed  list  of  the  computed  error  bounds  could  have  been 
obtained  by  requesting  DIAG  16  In  the  EXECUTIVE  C0NTR0L  DECK. 


2393  **♦  USER  WARNING  MESSAGE  2393,  THE  REDUCED- SYSTEM  EIGENVECT0R  C0RRESP0NDING  T0  EIGENVALUE 
*«*  D0ES  N0T  MEET  CONVERGENCE  CRITERION.  ABSOLUTE  RELATIVE  ERROR  BETWEEN  SUCCESSIVE 
ITERATES  IS  ****. 

The  accuracy  of  the  corresponding  physical  eigenvector  Is  In  doubt.  Refer  to  the 
Eigenvalue  Sunmary  Table  for  the  largest  error  In  the  generalized  mass  matrix. 


2396  ***  USER  WARNING  MESSAGE  2396,  DSC0MP  COMPUTED  A ZERO  0N  THE  DIAGONAL.  A VALUE  0F  1.0E-10 
WILL  BE  USED.  THE  ACCURACY  OF  THE  DECOMPOSITION  MAY  BE  IN  O0UBT. 

The  matrix  being  decomposed  Is  singular  or  a diagonal  element  Is  less  than  zero  In  the 
case  of  Cholesky  decomposition. 


2397  “•  USER  FATAL  MESSAGE  2397,  INVALID  TO  HAVE  AN  0-SET  WITH  A NULL  A-SET 

There  must  be  at  least  one  degree  of  freedom  In  the  A-SET  even  though  EP0INTS  may  be 
present. 


2399  ***  USER  WARNING  MESSAGE  2399,  ONLY  THE  FIRST  *****  EIGENS0LUTI0NS  CLOSEST  T0  THE  SHIFT 
POINT  (FI  0R  ZERO)  PASS  THE  FEER  ACCURACY  TEST  FOR  EIGENVECTORS. 


2401  ***  USER  WARNING  MESSAGE  2401,  ********  MATRIX  IS  NULL.  AN  ARBITRARY  VALUE  OF  1.0  IS 
THEREFORE  ASSIGNED  TO  THE  RIGID  BODY  ERROR  RATIO  (EPSILON  SUB  E). 
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2402  ***  USER  FATAL  MESSAGE  2402,  NULL  DIFFERENTIAL  STIFFNESS  MATRIX  GENERATED  IN  SUBROUTINE  DS1A. 


2404  ***  USER  FATAL  MESSAGE  2404,  GRID  POINTS  1 AND  3 OF  TRIM6  WITH  ELEMENT  ID  • ********  HAVE 
SAME  COORDINATES. 


2405  ***  USER  FATAL  MESSAGE  2405,  GRID  POINTS  1,  3,  AND  5 APPEAR  TO  BE  BN  A STRAIGHT  LINE. 
ELEMENT  TR1M6  WITH  ID  • ********. 


2406  ***  USER  FATAL  MESSAGE  2406,  GRID  POINTS  1 AND  5 HAVE  SAME  COORDINATES.  ELEMENT  TRIMS 
WITH  ID  • ********. 


2407  ***  USER  FATAL  MESSAGE  2407,  MATRIX  RELATING  GENERALIZE?  f'ARAMETERS  AND  GRID  POINT  DIS- 
PLACEMENTS IS  SINGULAR.  CHECK  COORDINATES  OF  ELEMENT  TRIMS  WITH  ID  • ********. 


2408  ***  USER  FATAL  MESSAGE  2408,  GRID  POINTS  1 AND  3 OF  TRPLT1  WITH  ELEMENT  ID  - 
HAVE  SAME  COORDINATES. 


2409  ***  USER  FATAL  MESSAGE  2409,  GRID  POINTS  1.  3,  and  5 APPEAR  TO  BE  ON  A STRAIGHT  LINE. 
ELEMENT  TRPLT1  WITH  ID  • ********. 


2410  ***  USER  FATAL  MESSAGE  2410,  GRIO  POINTS  1 AND  5 HAVE  SAME  COORDINATES.  ELEMENT  TRPLT1 
WITH  ID  - ********. 


2411  ***  USER  FATAL  MESSAGE  2411,  MATRIX  RELATING  GENERALIZED  PARAMETERS  AND  GRID  POINT  DIS- 
PLACEMENTS IS  SINGULAR.  CHECK  COORDINATES  OF  ELEMENT  TRPLT1  WITH  ID  - ********. 


2412  ***  USER  FATAL  MESSAGE  2412,  A SINGULAR  MATERIAL  MATRIX  FOR  ELEMENT  10  - ********  HAS 
BEEN  DETECTED  BY  SUBROUTINE  TL00T1  WHILE  TRYING  TO  COMPUTE  THJRMAL  LOADS  WITH 
TEMPP2  CARD  DATA. 

The  thermal  load  vector  generated  by  TEMPP2  data  Is  not  correctly  applied  to  a TRPLT1 
element. 


2413  ***  USER  FATAL  MESSAGE  2413,  GRID  POINTS  1 AND  3 OF  TRSHL  WITH  ELEMENT  ID  • ********  HAVE 
SAME  COORDINATES. 


2414  ***  USER  FATAL  MESSAGE  2414,  GRID  POINTS  1,  3,  AND  5 APPEAR  TO  BE  ON  A STRAIGHT  LINE. 
ELEMENT  TRSHL  WITH  ID  • ********. 


2415  ***  USER  FATAL  MESSAGE  2415,  GRID  POINTS  1 ANO  5 HAVE  SAME  COORDINATES.  ELEMENT  TRSHL  WITH 

ID  ■ ********. 

2416  ***  USER  FATAL  MESSAGE  2416,  MATRIX  RELATING  GENERALIZED  PARAMETERS  AND  GRID  POINT 

DISPLACEMENTS  IS  SINGULAR.  CHECK  COORDINATES  OF  ELEMENT  TRSHL  WITH  ID  - ********. 


2417  ***  USER  FATAL  MESSAGE  2417,  A SINGULAR  MATERIAL  MATRIX  FOR  ELEMENT  ID  ■ ********  HAS  BEEN 
DETECTED  BY  SUBROUTINE  TLODSL  WHILE  TRYING  TO  COMPUTE  THERMAL  LOADS  WITH  TEMPP2  CARD 
DATA. 

The  thermal  load  vector  generated  by  TEMPP2  data  Is  not  correctly  applied  to  a TRSHL 
element. 
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2418  ***  USER  FATAL  MESSAGE  2418,  MATERIAL  ID  F0R  MEMBRANE  EFFECTS  IS  LESS  THAN  0R  EQUAL  T#  ZER0 
F0R  TRSH'  ELEMENT  WITH  10  - *•****•*. 


2419  ***  SYSTEM  FATAL  MESSAGE  2419,  P1V0T  P01NT  IS  N0T  EQUAL  T0  TRSHL  ELEMENT  GRID  POINTS  F0R 
ELEMENT  ID  * ********. 

An  error  In  the  coordinate  system  tranformatlon  hat  occurred.  Temporary  avoidance: 
remove  coordinate  system  10  from  field  7 of  the  GRID  (or  GRDSET)  card. 


2422  •**  USER  WARNING  MESSAGE  2422,  VISC  DATA  N0T  PROCESSED  BY  EM6PR0. 

CVISC  data  cards  are  used  only  In  the  direct  method  of  dynamic  proklom  formulations 
(Rlqld  Formats  7,  8,  and  9).  A warning  Is  Issued  when  these  cards  are  encountered 
In  the  modal  method  of  dynamic  problem  formulations  (Rigid  Formats  10,  11,  and  12). 


2423  ***  USER  FATAL  MESSAGE  2423,  DEPENDENT  COMPONENT  SPECIFIED  M0RE  THAN  0NCE  0N  MPC  CARDS 
AND/OR  IN  RIGID  ELEMENTS. 

SIL  VALUE  * ******** 

The  use  of  DIAG  21  in  the  Executive  Control  Deck  will  show  the  SIL  (Internal  DOF)  cor 
rfv»onding  to  the  duplicated  component. 


2424  ***  USER  FATAL  MESSAGE  2424,  MACH  BOX  C0NTR0L  P0INT5  IMPROPER.  SINGULAR  MATRIX  RESULTED. 


2425  ***  USER  FATAL  MESSAGE  2425,  MACH  BOX  GENERATION  0F  BOXES  FAILED. 


2426  ***  USER  FATAL  MESSAGE  2426,  MACH  NUMBER  **********  WAS  N0T  FOUND  ON  AEFACT  CARD  ********. 

2427  ***  USER  FATAL  MESSAGE  2427,  SINGULAR  MATRIX  F0R  INTERPOLATION  IN  ********. 

2423  ***  USER  FATAL  MESSAGE  2428,  MACH  NUMBER  **********  WAS  N0T  FOUND  IN  PISTON  THEORY  ALPHA 

ARRAY. 


2429  ***  USER  FATAL  MESSAGE  2429,  WRONG  NUM8ER  OF  WORDS  OR  CARD  NOT  FOUND  FOR  CARD  ID  ******** 
ASSOCIATED  WITH  CAER0*  ID  *»*»****. 


3001  ***  SVSTEM  FATAL  MESSAGE  3001,  ATTEMPT  TO  OPEN  DAI  A SET  ***  IN  SUBROUTINE  ******  WHICH  WAS 
NOT  DEFINED  IN  FIST. 

Subroutine  did  not  expect  data  block  to  be  purged.  Check  data  block  requirements  for 
module.  This  message  is  also  a WARNING  when  STRESS  output  Is  requested  in  a heat 
transfer  problem. 


300’  ***  SYSTEM  FATAL  MESSAGE  3002.  E0F  ENCOUNTERED  WHILE  READING  DATA  SET  ********(FILE  ***)  IN 
SUBROUTINE  ******. 

This  message  is  issued  when  and  Lnd-Of-  File  occurs  while  trying  to  skip  the  header  record. 
The  data  block  is  not  in  the  proper  format. 


3003  ***  SYSTEM  FATAL  MESSAGE  3003,  ATTEMPT  W READ  PAST  THE  END  OF  A LOGICAL  RECORD  IN  DATA  SET 
********( FILE  ***)  IN  SUBROUTINE  **‘*‘***. 

This  message  is  issued  when  the  file  is  positioned  at  the  beginning  f a logical  record 
and  the  record  does  not  contain  at  least  three  words.  Data  block  is  not  in  proper  format. 
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3004  ***  SYSTEM  FATAL  MESSAGE  3004,  INCONSISTENT  TYPE  FLAGS  ENCOUNTERED  WHILE  PACKING  DATA  SET 

A***. 


3005  ***  USER  FATAL  MESSAGE  3005,  ATTEMPT  T0  0PERATE  0N  SINGULAR  MATRIX  ****  IN  SUBR0UTINE  ****. 

A diagonal  term  dees  not  exist  for  a column  of  (U).  This  is  normally  detected  in  DEC0MP 
implying  care  was  not  taken  in  processing  singular  matrices  in  the  calling  routine. 

3006  ***  SYSTEM  FATAL  MESSAGE  3006,  BUFFER  ASSIGNED  WHEN  0PENING  DATA  BL0CK  ****  FILE  (****) 

C0NFLICTS  WITH  BUFFERS  CURRENTLY  0PEN. 

Computation  of  buffer  pointers  or  allocation  of  open  core  is  in  error. 


3007  ***  SYSTEM  FATAL  MESSAGE  3007,  ILLEGAL  INPUT  T0  SUBR0UTINE  ****. 

Subroutine  ****  has  encountered  data  which  it  cannot  process.  This  error  should  not  be 
caused  by  user  input  data.  A system  or  programming  error  is  indicated.  Go  directly  to 
the  subroutine  listing  or  description  to  determine  the  exact  cause  of  the  problem. 


3008  ***  SYSTEM  FATAL  MESSAGE  3008,  INSUFFICIENT  C0RE  AVAILABLE  F0R  SUBR0UTINE  ********. 

This  message  implies  that  the  particular  subroutine  does  not  have  sufficient  core  to 
meet  its  demands.  The  subroutine  or  module  description  should  be  consulted  to  determine 
the  core  requirements. 


3009  ***  SYSTEM  FATAL  MESSAGE  3009,  DATA  TRANSMISSI0N  ERR0R  0N  DATA  SET  *******(FILE  ***). 

A conflict  exists  between  the  SGIN0  subroutine  for  the  UNI  VAC  1108  and  the  resident 
NTRAN$.  Either  record  SGIN0  or  remove  the  PL0T  request  from  the  NASTRAN  job. 


3010  ***  SYSTEM  FATAL  MESSAGE  3010,  ATTEMPT  T0  MANIPULATE  DATA  SET  ********(FILE  ***)  BEF0RE 
0PENING  FILE. 

An  operation  other  than  0PEN  or  CL0SE  is  requested  on  a file  which  is  not  defined  in  the 
FIST. 
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3031  Same  as  message  3032. 

3032  ***  USER  FATAL  MESSAGE  3032,  UNABLE  T0  FIND  SELECTED  SET  (****)  IN  TABLE  (****)  IN  SUBR0UTINE 

(****)• 

A particular  set  used  in  the  problem  was  not  Included  In  the  data.  Good  examples  are 
loads,  initial  conditions,  or  frequency  sets.  Include  the  required  data  or  change  the 
Case  Control  Deck  to  select  data  already  in  problem.  Set  zero  (0)  has  a special  meaning. 
A set  selection  was  required,  but  none  wu-  made.  For  example,  no  METH0D  was  selected  for 
an  eigenvalue  extraction  problem. 

This  message  can  also  indicate  that  a L0AD  card  has  referenced  another  L0AD  card,  which 
is  not.  permitted. 


3033  ***  USER  FATAL  MESSAGE  3033,  SUBCASE  ID  ****  IS  REFERENCED  0N  0NE  0R  M0RE  RANDPS  CARDS  BUT 
IS  N0T  A CURRENT  SUBCASE  ID. 

The  RANDPS  set  selected  can  only  reference  subcase  Identification  numbers  Included  in  the 
current  loop.  All  subcases  in  which  the  direct  input  matrices  or  transfer  functions  do 
not  change  are  run  together.  Either  add  a subcase  with  referenced  Identification  number, 
change  your  RANDPS  cards  or  change  the  identification  numbers  on  your  current  subcases. 


3034  ***  USER  WARNING  MESSAGE  3034,  0RTH0G0NALIIY  CHECK  FAILED,  LARGEST  TERM  * ****  EPSI  * ****. 

The  off-diagonal  terms  of  the  modal  mass  matrix  are  larger  than  the  user  input  criteria 
on  the  EIGB  or  EIGR  bulk  data  card.  The  eigenvectors  are  not  orthogonal  to  this  extent. 
This  nonorthogonality  is  especially  important  if  a modal  formulation  is  contemplated. 


3035  ***  USER  INF0RMATI0N  MESSAGE  3035,  F0R  L0AD  **  EPSIL0N  SUB  E=*****. 

This  is  an  informative  message  reflecting  the  accumulated  round-off  error  of  the  static 
solution. 

3036  ***  SYSTEM  FATAL  MESSAGE  3036,  DATA  SET  ********  IS  REQUIRED  AS  INPUT  BUT  HAS  N0T  BEEN 

GENERATED  0R  PURGED. 

The  above  mentioned  data  set  is  not  accounted  for  on  the  0PTP  checkpoint  dictionary. 

The  message  indicates  a failure  of  the  File  Name  Table.  As  an  interim  measure  the 
user  can  use  the  ALTER  feature  to  execute  the  proper  module  to  create  the  needed  data 
set. 


3037  ***  SYSTEM  FATAL  MESSAGE  3037,  J0B  TERMINATED  IN  SUBROUTINE  *'**. 

This  message  designates  the  subroutine  in  which  the  program  terminated.  It  should  be 
preceeded  by  a user  message  which  explains  the  cause  of  the  termination.  The  module 
in  which  the  program  terminated  can  be  found  by  examining  the  online  time  messages. 


3038  ***  SYSTEM  FATAL  MESSAGE  3038,  DATA  SET  ***  D0LS  N0T  HAVE  MULTIREEL  CAPABILITY. 
Computer  hardware/software  does  not  support  multireel  files. 


3039  ***  SYSTEM  FATAL  MESSAGE  3030,  FNDSYS  CANN0T  FIND  SAVE  FILE. 

File  cannot  be  found  to  save  and  restore  executive  tables  during  link  switching. 

3040  ***  SYSTEM  FAT Al  MESSAGE  3040,  ATTEMPT  T0  WRITE  DATA  SET  ********( FILE  ***)  WHEN  IT  IS  AN 

INPUT  FILE. 

Input  data  blocks  for  a module  (100  .LT.  NAME  .LT.  200)  may  be  read  only. 
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3041  ***  USER  WARNING  MESSAGE  3041 , EXTERNAL  GRID  P0INT  ***  D0ES  N0T  EXIST  OR  IS  N0T  A GEOMETRIC 
GRID  P0INT.  THE  BASIC  0RIGIN  WILL  BE  USED. 

The  reference  grid  point  specified  on  the  PARAM  GRDPNT  card  for  weight  and  balance 
calculations  in  GPWG  cannot  be  used. 


3042  ***  USER  WARNING  MESSAGE  3042,  INCONSISTENT  SCALAR  MASSES  HAVE  BEEN  USED. 

EPS I LON/ DELTA  * *****. 

The  GPWG  has  detected  inconsistent  scalar  masses.  Direct  masses  have  been  used.  Skew 
inertia's  will  result.  Examine  your  scalar  masses  and  C0NM1  cards. 


3043  ***  USER  FATAL  MESSAGE  3043,  UNCONNECTED  EXTRA  POINT  (MODAL  COORDINATE'***)  HAS  BEEN 
DETECTED  BY  SUBROUTINE  ****. 

Extra  points  must  be  connected  via  Direct  Matrix  Input  (or  Transfer  Functions)  in  modal 
transient  or  frequency  response. 


3044  ***  USER  FATAL  MESSAGE  3044,  A POINT  ON  NONLINEAR  LOAD  SET  ****  NOLIN  ****  IS  NOT  AN  EXTRA 
POINT.  ONLY  EXTRA  POINTS  MAY  HAVE  NONLINEAR  LOADS  IN  A MODAL  FORMULATION. 

Modal  transient  analysis  (Rigid  Format  D-12)  will  support  nonlinear  loads  only  on  extra 
points.  Pick  another  nonlinear  load  set. 


3045  ***  USER  WARNING  MESSAGE  3045,  INSUFFICIENT  TIME  TO  COMPLETE  THE  REMAINING  **  SOLUTION(S)  IN 
MODULE  ***. 

The  time  specified  on  the  NASTRAN  TIME  card  has  expired  in  the  named  module.  The 
module  will  be  terminated.  NASTRAN  will  continue  running  until  the  time  on  the  job  card 
expires.  Restart  to  obtain  print-out,  complete  solutions  or  rerun  problem. 


3046  ***  USER  FATAL  MESSAGE  3046,  YOUR  SELECTED  LOADING  CONDITION,  INITIAL  CONDITION,  AND 
NONLINEAR  FORCES  ARE  NULL.  A ZERO  SOLUTION  WILL  RESULT. 

Transient  solution  must  have  one  of  the  above  nonzero. 


3047  ***  USER  FATAL  MESSAGE  3047,  NO  MODES  WITHIN  RANGE  AND  LM0DES=O.  A MODAL  FORMULATION  CANNOT 
BE  MADE. 

The  modes  used  for  a modal  formulation  must  be  selected  by  a PARAM  card.  Set  LFREQ, 
HFREQ  or  LM0DES  to  request  modes. 


3048  ***  SYSTEM  FATAL  MESSAGE  3048,  BUFFER  CONTROL  WORD  INCORRECT  FOR  GINO  ****  OPERATION  ON 
DATA  BLOCK  ****. 

The  buffer  control  word  has  been  destroyed  outside  of  GINO  or  an  attempt  to  READ  a file 
opened  to  WRITE  or  similar  error  has  occurred. 


30,9  ***  SYSTEM  FATAL  MESSAGE  3049,  G1N0  UNABLE  T0  POSITION  DATA  BLOCK  ****  C0RRFCTLY  DURING  **** 
OPERATION. 

A block  nunber  read  does  not  match  the  expected  block  number.  The  file  has  been 
repositioned  outside  the  GINO  environment  or  a machine  or  operating  system  error  has 
occurred. 


3050  ***  USER  FATAL  MESSAGE  3050,  INSUFFICIENT  TIME  REMAINING  FOR  DECOMPOSITION,  ****.  TIME 
ESTIMATE  IS  ****  SECONDS. 

The  time  estimated  for  a decomposition  exceeds  the  remaining  time.  Increase  the  time 
estimate  for  the  run. 


6.2-32  (3/1/71) 


NASTRAN  SYSTEM  AND  USER  MESSAGES 


3051  ***  USER  FATAL  MESSAGE  3051 , INITIAL  C0NDITI0N  SET  ****  WAS  SELECTED  F0R  A M0DAL  TRANSIENT 
PROBLEM.  INITIAL  C0NDITI0NS  ARE  N0T  ALL0WED  IN  SUCH  A PROBLEM. 


3052  ***  USER  WARNING  MESSAGE  3052,  A RANDOM  REQUEST  F0R  CURVE  TYPE  - ****  P0INT  - **** 

C0MP0NENT  - ****  -,  SPECIFIES  T00  LARGE  A C0MP0NENT  ID.  THE  LAST  C0MP0NENT  WILL  BE  USED. 


3053  ***  USER  WARNING  MESSAGE  3053,  THE  ACCURACY  0F  EIGENVALUE  ****  IS  IN  D0UBT.  GIVENS-QR  FAILED 
T0  C0NVERGE  IN  ****  ITERATI0NS. 

Each  eigenvalue  is  computed  to  the  precision  limits  of  each  machine  consistent  with  the 
maximum  number  of  iterations  allowed.  A programming  change  would  be  required  to  increase 
the  maximum  iteration  parameter. 


3054  ***  USER  WARNING  MESSAGE  3054,  THE  ACCURACY  0F  EIGENVECT0R  ****  C0RRESP0NDING  T0  THE 
EIGENVALUE  ****  IS  IN  D0UBT. 

The  eigenvector  failed  to  converge  in  the  allowable  number  of  iterations.  Particular 
attention  should  be  given  to  the  off-diagonal  terms  of  the  modal  mass  matrix  (MI)  to 
determine  if  this  vector  is  orthogonal  to  the  remaining  vectors.  These  terms  will  be 
computed  and  checked  if  field  9 on  the  EIGR  card  contains  a nonzero  value.  The 
message  is  expected  in  the  case  of  close  or  multiple  eigenvalues,  even  though  the 
vectors  are  properly  computed. 


3055  ***  USER  FATAL  MESSAGE  3055,  AN  ATTEMPT  T0  MULTIPLY  0R  MULTIPLY  AND  ADD  N0N-C0NF0RMAElE 
MATRICES  T0GETHER  WAS  MADE  IN  SUBROUTINE  ********. 

The  multiply/add  subroutine  requires  conformable  matrices.  There  are  two  possible 
equations 


1.  [X]  - [A][B]  + [C] 

The  number  of  columns  of  [A]  must  be  equal  to  the  number  of  rows  of  [B]  and  the 
number  of  columns  of  [C]  must  be  equal  to  the  number  of  columns  of  [B]  and  the 
number  of  rows  of  [C]  must  be  equal  to  the  number  of  rows  of  [A]. 

2.  [X]  = [A]T[B]  + [C] 

The  number  of  rows  of  [A]  must  be  equal  to  the  number  of  rows  of  [B];  the  number 
of  columns  of  [C]  must  be  equal  to  the  number  of  columns  of  [B]  and  the  number 
of  rows  of  [C]  must  be  equal  to  the  number  of  columns  of  [A]. 


3056  ***  USER  FATAL  MESSAGE  3056,  N0  MASS  MATRIX  IS  PRESENT  BUT  MASS  DATA  IS  REQUIRED. 

An  operation  with  the  mass  matrix  Is  required,  such  as  a gravity  loading  condition, 
but  none  was  created.  A typical  cause  is  the  omission  of  RH0  on  the  MAT1  card. 


3057  ***  USER  FATAL  MESSAGE  3057,  MATRIX  ****  IS  N0T  P0SITIVE  DEFINITE. 

A Cholesky  decomposition  was  attempted  on  the  above  matrix,  but  a diagonal  term  was 
negative  or  equal  to  zero,  such  that  the  decomposition  failed. 


6.2-33  (12/31/77) 


DIAGNOSTIC  MESSAGES 


3058  ***  USER  WARNING  MESSAGE  3058,  EPS1L0N  IS  LARGER  THAN  ****  F0R  SUBCASE  ****. 

The  error  residual  (either  e.  or  e.) 

X,  $ 

e » tu)  IfiP-i  is  larger  than  would  be  expected  for 
(P}T  {u} 

a well  conditioned  problem.  Near  singularities  may  exist. 

3059  ***  USER  FATAL  MESSAGE  3059,  SET  IDENTIFIER  ****  DOES  N0T  EXIST.  ERROR  DETECTED  IN 

SUBROUTINE  ****. 

When  describing  displacement  matrices  only  those  set  identifier  (such  as  M or  G)  listed 
In  OMAP  module  MATGPR  are  legal  set  descriptors.  Choose  a set  descriptor  which  Is  legal 
(and  describes  the  matrices  to  be  operated  on). 


3060  ***  USER  FATAL  MESSAGE  3060,  READ  MODULE  FINDS  THAT  THE  INPUT  STIFFNESS  AND/OR  MASS  MATRIX  IS 
NULL. 


3061  ***  USER  INFORMATION  MESSAGE  3061,  THE  MEASURE  0F  NON-  PLANARITY  IS  ****  FOR  ELEMENT  NUMBER 
********  # 

The  measure  of  non-planarity  for  Isoparametric  quadrilateral  menfcrane  elements  is  the 
distance  from  actual  grid  points  to  mean  plane  divided  by  the  average  length  of  the 
diagonals.  This  message  is  Issued  only  when  the  absolute  value  of  this  measure  is 
greater  than  .01. 


3062  ***  SYSTEM  FATAL  MESSAGE  3062,  HMAT  MATERIAL  ROUTINF  CALLED  IN  A NON-HEAT-TRANSFER  PROBLEM. 


3063  ***  SYSTEM  WARNING  MESSAGE  3063,  INPUT  FORCES  DATSDRHA  BLOCK  DOES  NOT  HAVE  CORRECT  DATA. 


3064  ***  SYSTEM  WARNING  MESSAGE  3064,  INCONSISTENT  HBDY  DATA  RECORDS.  **********  ********** 


3065  ***  SYSTEM  WARNING  MESSAGE  3065,  THERE  IS  NO  EST  DATA  F0R  HBDY  ELEMENT  ID  * ********** 


3066  ***  USER  WARNING  MESSAGE  3066,  THERE  IS  NO  TL0AD1  OR  TL0AD2  DATA  FOR  LOAD-ID  * ********** 


3067  ***  USER  WARNING  MESSAGE  3067,  LOAD  SET  ID  = **********  IS  NOT  PRESENT. 


3068  ***  SYSTEM  WARNING  MESSAGE  3068,  UNRECOGNIZED  CARD  TYPE  = **********  FOUND  IN  -SLT-  DATA 
BLOCK. 


3069  ***  USER  WARNING  MESSAGE  3069,  OUTPUT  DATA  BLOCK  F0R  FORCES  IS  PURGED. 


3070  ***  USER  WARNING  MESSAGE  3070,  QGE  IS  REQUIRED  BY  THIS  MODULE  AND  IS  PURGED.  NO  OUTPUT  FILE 
HAS  BEEN  CREATED. 


3071  ***  SYSTEM  WARNING  MESSAGE  3071,  EXTRA  DATA  IN  RADLST  RECORD  OF  MAT POOL  DATA  BLOCK  IGNORED. 


3072  ***  USER  WARNING  MESSAGE  3072,  TOO  MANY  MATRIX  VALUES  INPUT  VIA  RADMIX  BULK  DATA  FOR 

COLUMN  ********.  EXTRA  VALUES  IGNORED  AS  MATRIX  SIZE  IS  DETERMINED  T0  BE  OF  SIZE  ******** 
FROM  RADLST  COUNT  0F  ELEFtNT  ID-S. 


6. 2- 33a  (12/31/77) 


NASTRAN  SYSTEM  AND  USER  MESSAGES 


3073  ***  USER  FATAL  MESSAGE  3073,  N0  -HBDY-  ELEMENT  SUMMARY  DATA  IS  PRESENT  F0R  ELEMENT  ID  * 

******** f MH1CH  APPEARS  0N  A -RADLST-  BULK  DATA  CARD. 

3074  ***  USER  FATAL  MESSAGE  3074,  C0LUMN  ********  0F  THE  Y MATRIX  IS  NULL. 

3075  ***  USER  FATAL  MESSAGE  3075,  INTERMEDIATE  MATRIX  Y IS  SINGULAR. 

3076  ***  SYSTEM  FATAL  MESSAGE  3076,  GPTT  DATA  IS  N0T  IN  S0RT  BY  INTERNAL  ID. 

3077  ***  USER  FATAL  MESSAGE  3077,  THERE  IS  N0  GRID  P0INT  TEMPERATURE  DATA  0R  DEFAULT  TEMPERATURE 

DATA  F0R  SIL  P0INT  ********  AND  P0SSIULY  0THER  P0INTS. 

3078  ***  USER  FATAL  MESSAGE  3078,  N0  GPTT  DATA  IS  PRESENT  F0R  TEMPERATURE  SET  ********. 

3079  ***  USER  FATAL  MESSAGE  3079,  THERE  ARE  N0  -HBDY-  ELEMENTS  PRESENT. 

3080  ***  USER  FATAL  MESSAGE  3080,  INTEGER  VALUES  0F  EMISSIVITY  ENC0UNTERED  **********  ELEMENT 

JQ  - **********_ 

3081  ***  SYSTEM  FATAL  MESSAGE  3081,  INC0NS ISTENT  USET  DATA  DETECTED. 

3082  ***  USER  WARNING  MESSAGE  3082,  M = **********,  N = **********. 

Mcire  than  one  n-set  degree-of-freedom  is  associated  with  an  m-set  degree-of-freedom. 

Tiie  set  relationship  to  be  used  is  indicated  in  the  message. 

3083  ***  USER  FATAL  MESSAGE  3083,  UM  P0SITI0N  = **********,  SIL  = **********. 

An  m-set  degree-of-freedom  is  not  expressed  in  terms  of  an  n-set  degree-of-freedom. 

3084  ***  USER  FATAL  MESSAGE  3084,  THERE  IS  N0  TEMPERATURE  DATA  F0R  SIL  NUMBER  **********. 

3085  ***  USER  FATAL  MESSAGE  3085,  THE  PF  L0AD  VECT0R  IS  EITHER  PURGED  0R  NULL. 

•'086  ***  USER  INF0RMAT10N  MESSAGE  3086,  ENTERING  SSGHT  EXIT  M0DE  BY  RFAS0N  NUMBER  1 (N0RMAL 

(1)  C0NVERGENCE). 

3036  ***  USER  INF0RMATI0N  MESSAGE  3086,  ENTERING  SSGHT  EXIT  M0DE  BY  REAS0N  NUMBER  2 (MAXIMUM 

(2)  ITERATI0NS) . 

3086  ***  USER  INF0RMATI0N  MESSAGE  3086,  ENTERING  SSGHT  FXIT  M0DE  CY  REAS0N  NUMBER  3 (DIVERGING 

(3)  S0LUTI0N) . 

3086  ***  USER  INF0RMATI0N  MESSAGE  3086,  ENTERING  SSGHT  EXIT  M0DE  BY  REAS0N  NUMBER  4 (INSUFFICIENT 

(4)  TIME). 

3086  ***  USER  INF0RMATI0N  MESSAGE  3086,  ENTERING  SSGHT  EXIT  M0DE  BY  REAS0N  NUMBER  5 (MAXIMUM 

(5)  C0NVERGENCE). 


6.2-33b  (12/31/77) 


DIAGNOSTIC  MESSAGES 


1.  Normal  convergence  occurs  when  the  solution  meets  the  convergence  criteria  defined 
by  the  ourameter  EPSHT. 

2.  Iterations  are  terminated  when  the  number  defined  by  the  parameter  MAXIT  is  attained. 

3.  Iterations  are  terminated  when  the  solution  diverges. 

4.  Iterations  are  terminated  when  there  Is  Insufficient  time  to  complete  the  next  loop. 

5.  Iterations  are  terminated  when  there  Is  no  change  to  the  solution  vector  but  the 

parameter  EPSHT  criteria  was  not  met. 


3087  “*  USER  FATAL  MESSAGE  3087,  TEMPERATURE  SET  **********  IS  N0T  PRESENT  IN  GPTT  DATA  BL0CK. 


3088  ***  USER  FATAL  MESSAGE  3088,  ILLEGAL  GE0METRY  F0R  REVOLUTION  ELEMENT  **** 


3089  ***  USER  FATAL  MESSAGE  3089,  ILLEGAL  GE0METRY  F0R  TRIANGLE  ELEMENT  **** 


3090  ***  USER  FATAL  MESSAGE  3090,  ILLEGAL  GE0METRY  F0R  QUAD.  ELEMENT  **** 


3091  ***  SYSTEM  WARNING  MESSAGE  3091,  A TRAPRG  ELEMENT  » **************  D0ES  N0T  HAVE  SIDE  1-2 
PARALLEL  T0  SIOE  3-4. 


3092  ***  USER  FATAL  MESSAGE  3092,  TR1ARG  HR  TRAPRG  ELEMENT  - *************  POSSESSES  ILLEGAL 
GEOMETRY . 


3093  ***  SYSTEM  FATAL  MESSAGE  3093,  ELEMENT  - ********  REAS0N 

A thermal  load  (via  QV0L  card)  can  not  be  computed  because 


1.  Less  than  2 points  have  beer  referenced, 

2.  Unable  to  locate  SIL  value. 

3.  Unrecognizable  form  for  element. 

4.  Illegal  number  cf  points  for  triangular  or  quadrilateral  membranes,  plates,  or  rings 

5.  Illegal  number  of  points  for  solid  hexahedra. 


Rods;  triangular  or  quadrilateral  membranes, 
plates,  or  rings;  solid  hexahedra. 


3094  ***  SYSTEM  FATAL  MESSAGE  3094,  SLT  L0AO  TYPE 


IS  N0T  REC0GNIZED. 


3095  ***  USER  WARNING  MESSAGE  3095,  ELEMENT  TYPE  ***********  WITH  ID  = *********,  AND 

APPEARING  ON  EITHER  A QVECT,  QB0V1,  QB0Y2,  0R  QV0L  L0AD  CARD  HAS  THE  SAME  ID  AS 
AS  CltMFNT  01-  ANOTHER  TYPE  ANO  IS  N0T  BEING  USED  F0R  L0AOING. 


3096  ***  USER  FATAL  MESSAGE  3096,  ELEMENT  ID  « **********  AS  REFERENCED  0N  A QV0L,  QB0Y1 , 

QBDYP.  0R  UVECT  L0AD  CARD  C0ULD  N0T  BE  F0UND  AM0NG  ACCEPTABLE  ELEMENTS  F0R  THAT  L0AO 
TYPE. 


3097  ***  USER  FATAL  MESSAGE  3097,  C0LUMN  ******  IS  SINGULAR.  UNSYMMETRIC  ********  DEC0MP 
(1)  A30RTEO. 


3097  ***  USER  FATAL  MESSAGE  3097,  SYMMETRIC  OEC0MP0SITI0N  0F  DATA  BL0CK  ********  AB0RTEO  BECAUSE 
(2)  THE  FOLLOWING  COLUMNS  ARE  SINGULAR  — 

When  a matrix  being  read  In  Is  singular  (null  column  or  for  symmetric  decomposition 
a zero  diagonal)  the  Internal  column  number  and  type  of  decomposition  Is  Identified. 

The  message  does  not  appear  for  special  cases  such  as  less  than  three  columns  or  for 
proportional  rows. 


3098  ***  USER  FATAL  MESSAGE  3098,  QDMEM2  ELEMENT  STIFFNESS  R0UTINE  DETECTS  ILLEGAL  GE0METRY 
F0R  ELEMENT  10  ■ **********. 


6.2-33C  (12/31/77) 


NASTRAN  SYSTEM  ANO  USER  MESSAGES 


3099  ***  USER  FATAL  MESSAGE  3099,  ELEMENT  STIFFNESS  COMPUTATION  FOR  QDMEM2  ELEMENT  ID  » 

**********  IS  IMPOSSIBLE  DUE  TO  SINGULARITY  IN  CONSTRAINT  EQUATION. 

3100  ***  USER  WARNING  MESSAGE  3100,  ELEMENT  THERMAL  LOAD  COMPUTATION  FOR  QDMEM2  ELEMENT  ID  - 

**********  FINDS  ILLEGAL  GEOMETRY  THUS  NO  LOADS  OUTPUT  FOR  ELEMENT- ID  NOTED. 

3101  ***  USER  WARNING  MESSAGE  3101,  SINGULARITY  OR  BAD  GEOMETRY  FOR  QDMEM2  ELEMENT  ID  ■ 

*********  STRESS  OR  FORCES  WILL  BE  INCORRECT. 


3102(1)***  SYSTEM  FATAL  MESSAGE  3102.  LOGIC  ERROR  EMA-  ****. 

3102  (2)  ***  USER  WARNING  MESSAGE  3102,  SUBROUTINE  TRHTIC,  UNSTABLE  TEMP.  VALUE  0F  *************** 

****,  COMPUTED  FOR  TIME  STEP  *****  AT  POINT  NUMBER  ******  IN  THE  ANALYSIS  STEP. 

3103  (1)  ***  USER  WARNING  MESSAGE  3103.  EMGCOR  OF  EMG  MODULE  FINDS  EITHER  OF  DATA  BLOCKS  ****  OR 

***v  ABSENT  AND  THUS  ****,  MATRIX  WILL  NOT  BE  FORMED. 


3103  (2)  ***  USER  FATAL  MESSAGE  3103,  SUBROUTINE  TRHTIC  TERMINATING  DUE  TO  ERROR  COUNT  FOR 
MESSAGE  3102. 


This  occurs  for  10  errors  detected  In  the  temperature  computation. 


3104  ***  SYSTEM  WARNING  MESSAGE  3104.  EMGCOR  FINDS  SET  (ASSUMED  DATA  BLOCK  *****)  MISSING.  EMG 
MODULE  COMPUTATIONS  LIMITED. 


3105  ***  SYSTEM  FATAL  MESSAGE  3105.  EMGPR0  FINDS  ELEMENT  OF  TYPE  - ********  ********  UNDEFINED 
IN  EST  DATA  BLOCK  AND/OR  ELEMENT  ROUTINE. 


3106  ***  SYSTEM  FATAL  MESSAGE  3106.  EMGPRO  FINDS  THAT  ELEMENT  TYPE  **********  HAS  EST  ENTRIES 
TOO  LARGE  TO  HANDLE  CURRENTLY. 


3107  ***  SYSTEM  INFORMATION  MESSAGE  3107.  EMG0LD  IS  PROCESSING  ELEMENTS  OF  TYPE  ■ ***,  BEGINNING 
WITH  ELEMENT  ID  - **********. 


3108  ***  SYSTEM  FATAL  MESSAGE  3108.  EMG0UT  RECEIVES  ILLEGAL  FILE  TYPE  « **********. 


3109  ***  SYSTEM  FATAL  MESSAGE  3109.  EMG0UT  HAS  BEEN  SENT  AN  INVALID  DICTIONARY  WORD-2  - ********** 
FROM  ELEMENT  ID  ■ **********. 


3110  ***  SYSTEM  FATAL  MESSAGE  3110.  EMG0UT  HAS  BEEN  CALLED  TO  WRITE  AN  INCORRECT  NUMBER  OF 
WORDS  FOR  ELEMENT  ID  » **********. 


3111  ***  SYSTEM  FATAL  MESSAGE  3111.  INVALID  NUMBER  OF  PARTITIONS  WERE  SENT  EMG0UT  FOR  ELEMENT 
ID  . **********  WITH  respect  TO  DATA  BLOCK  TYPE  - ***. 


3112  ***  USER  INFORMATION  MESSAGE  3112.  ELEMENTS  CONGRUENT  TO  ELEMENT  ID  - **********  WILL  BE 
RE-COMPUTED  AS  THERE  IS  INSUFFICIENT  CORE  AT  THIS  MOMENT  TO  HOLD  DICTIONARY  DATA. 


3113A***  SYSTEM  INFORMATION  MESSAGE  3113.  EMGPRO  PROCESSING  ****  PRECISION  ELEMENTS  OF  TYPE 
********  STARTING  WITH  ID  ********. 


6. 2- 33d  (3/1/76) 


DIAGNOSTIC  MESSAGES 


311 38*** 

3114  *** 

3115  *** 

3116  *** 

3118  *** 

3119  *** 

3120  *** 

3123  *** 

3124  *** 

3125  *** 

3128  *** 

3129  *** 

3130  *** 

3131  *** 

3132  *** 


SYSTEM  WARNING  MESSAGE  3113,  EMGOLD  HAS  RECEIVED  A CALL  FOR  ELEMENT  **********  WHICH 
IS  OF  ELEMENT  TYPE  **********  AND  NOT  HANDLED  BY  EMGOLD.  ELEMENT  IGNORED. 


SYSTEM  FATAL  MESSAGE  3114,  EMGOLD  COMPATIBILITY  ROUTINE  CAN  NOT  HANDLE  THE  QUANTITY 
OF  CONNECTIONS  FOR  SILS  ELEMENT  **********. 


USER  WARNING  MESSAGE  3115,  EMGOLD  FINDS  ELEMENT  TYPE  **********  PRESENT  IN  A HEAT 
FORMULATION  AND  IS  IGNORING  SAME. 

This  Includes  CQDMM1 , CCONEAX,  CTORORG,  CTRAPAX,  CTRIAAX,  CFLUID1,  CSLOT,  CSHEAR, 
CTRBSC,  and  CTRPLT  elements. 


SYSTEM  FATAL  MESSAGE  3116,  ELEMENT  ID  **********  SENDS  BAD  SIL  TO  ROUTINE  EMG1B. 


USER  FATAL  MESSAGE  3118,  ROD  ELEMENT  NO.  **********  HAS  ILLEGAL  GEOMETRY  OR  CONNECTIONS. 


USER  FATAL  MESSAGE  3119,  INSUFFICIENT  CORE  TO  PROCESS  ROD  ELEMENTS. 


USER  WARNING  MESSAGE  3120,  IMPROPER  CONNECTION  ON  CELAS  ELEMENT,  ********** 


USER  FATAL  MESSAGE  3123,  PARAMETER  NUMBER  *****  NOT  IN  OMAP  CALL. 


USER  FATAL  MESSAGE  3124,  PARAMETER  NUMBER  *****  IS  NOT  A VARIABLE. 


SYSTEM  FATAL  MESSAGE  3125,  INVALID  TABLE  NUMBER.  ***********  IS  NO.  ******  OF  ***** 
PASSED  TO  PRETABLE. 


SYSTEM  WARNING  MESSAGE  3128,  ****  ****  AND  ****  ****  ARE  EQUIVALENT  LABELS.  CONSULT 
BOTH  FOR  INTERCHANGEABLE  XREF. 


USER  FATAL  MESSAGE  3129,  SDR3  CAN  ONLY  PROCESS  30  ELEMENT  TYPES,  PROBLEM  HAS  ***. 

The  total  of  30  different  element  types  Includes  the  sum  of  the  different  types  of 
structural/scalar  elements  plus  the  different  types  of  user's  DUMMY  elements. 


SYSTEM  FATAL  MESSAGE  3130,  LOGIC  ERROR  ******  OCCURRED  IN  SDC0MP. 

CONTENTS  OF  /SDCOMX/  FOLLOW  ~ 

Numerous  error  conditions  exist  In  subroutine  SDCOMP.  The  current  value  In  the  error 
message  helps  the  programmer  to  specifically  locate  the  area  of  the  code  where  the  error 
occurred.  Connon  block  SDCOMX  Is  dumped  In  case  DIAG  1 was  not  on. 


USER  FATAL  MESSAGE  3131.  INPUT  STIFFNESS  AND  MASS  MATRICES  ARE  NOT  CjWATIBLE. 
The  matrices  must  be  the  same  size  to  properly  perform  matrix  operations. 


SSGHT  RECOVERING  FROM  SEVERE  USER  CONVERGENCE  CRITERIA. 

A nonlinear  heat  transfer  solution  cannot  converge  because  the  value  for  EPSHT  on  a 
PARAM  card  Is  too  smell.  Either  change  the  value  to  one  which  requires  less  accuracy 
or  provide  for  a greater  number  of  Iterations  ( MAXIT  on  another  PARAM  card)  to  allow 
the  solution  to  converge.) 


6.2-330  (12/31/77) 


NASTRAN  SYSTEM  AND  USER  MESSAGES 


3133  ***  USER  FATAL  MESSAGE  3133,  LENGTH  0F  CRIGOR  (RIGID  R0D)  ELEMENT  ********  IS  ZERO. 
The  end  grid  points  of  the  element  cannot  be  coincident. 


3134  ***  USER  FATAL  MESSAGE  3134,  CRIGOR  (RIGID  ROD)  ELEMENT  ********  IS  NOT  PROPERLY  DEFINED. 

The  direction  defined  by  the  dpeendent  translational  degree  of  freedom  cannot  be 
perpendicular  (or  nearly  perpendicular)  to  the  element. 


3143  ***  USER  INFORMATION  MESSAGE  3143,  THE  EIGENVALUES  AND  EIGENVECTORS  FOUND  ON  THIS  RESTART  WILL 
BE  APPENDED  TO  THE  ********  EIGENVALUES  AND  EIGENVECTORS  PREVIOUSLY  CHECKPOINTED. 

This  message  Is  generated  when  the  APPEND  feature  Is  belnq  used  In  the  case  of  the  Deter- 
minant, Inverse  Power,  and  FEER  methods  of  real  eigenvalue  extraction. 


3144  ***  USER  WARNING  MESSAGE  3144,  MODULE  EMG  FINDS  ELEMENT  TYPE  ********  PRESENT  IN  A HEAT 
FORMULATION  AND  IS  REPLACING  IT  WITH  ELEMENT  TYPE  CQDMEM. 

In  a HEAT  formulation,  element  types  CQDMEMI  and  CQDMEM2  are  automatically  replaced  by 
element  type  CQDfCM. 


3145  ***  USER  FATAL  MESSAGE  3145,  COMPONENT  0 (OR  BLANK)  SPECIFIED  FOR  GRID  POINT  ********  0N 
********  CARDS. 


3146  ***  USER  FATAL  MESSAGE  3146,  NON-ZERO  COMPONENT  SPECIFIED  FOR  SCALAR  P0INT  ********  ON 
********  CARDS. 


3147  ***  USER  FATAL  MESSAGE  3147,  ENFORCED  DISPLACEMENT  ON  SPC  CARDS  SPECIFIED  MORE  THAN  ONCE  FOR 

THE  SAME  COMPONENT.  SIL  VALUE  - ********. 

The  use  of  DIAG  21  In  the  Executive  Control  Deck  will  show  the  SIL  (Internal  DOF)  corres- 
ponding to  the  duplicated  component. 

3148  ***  USER  FATAL  MESSAGE  3148,  CRIGD3  (GENERAL  RIGID)  ELEMENT  ********  IS  NOT  PROPERLY  DEFINED. 

The  six  reference  degrees  of  freedom  selected  for  the  element  must  together  represent 
six  independent  components  of  motion. 


3149  ***  USER  WARNING  MESSAGE  3149,  USER  SPECIFIED  NEIGHBORHOOD  CENTERED  AT  ORIGIN  NOT  ALLOWED, 
CENTER  SHIFTED  TO  THE  RIGHT  .001. 

Point  of  Interest  In  the  complex  plan  (afl^,  wa^*  closest  to  which  the  eigenvalues  will 

be  computed,  was  input  as  (0.0,  0.0)  on  an  EIGC  bulk  data  continuation  card.  The  point 
automatically  used  Is  (.001,  0.0). 


3150  ***  USER  WARNING  MESSAGE  3150,  DESIRED  NUMBER  OF  EIGENVALUES  ********  INVALID.  SET  « 1 . 

Number  of  accurate  roots  desired,  N^,  was  omitted.  Input  as  zero,  or  negative  on  an  EIGC 
bulk  data  continuation  card.  The  number  automatically  used  is  1. 
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3151  ***  USER  WARNING  MESSAGE  31  SI , DYNAMIC  MATRIX  IS  SINGULAR  (OCCURRENCE  **)  IN  NEIGHBORHOOD 
CENTERED  AT  ********  ******** # 

Point  of  Interest  In  the  complex  plan  (a^,  closest  to  trfilch  the  eigenvalues  will 

be  computed,  was  Input  too  close  to  an  eigenvalue  on  an  EIGC  bulk  data  continuation  card. 
The  point  Is  automatically  shifted  by  adding  .02  to  both  the  real  and  Imaginary  parts. 

If  the  dynamic  matrix  is  still  singular,  the  next  neighborhood,  If  any.  Is  searched. 


3152  ***  user  INFORMATION  MESSAGE  3152,  SUBROUTINE  ALLMAT  OUTPUT  EIGENVALUE  ****  IS  NULL. 

When  an  eigenvalue  output  from  subroutine  ALLMAT  Is  exactly  zero,  the  formula  for  com- 
puting the  associated  theoretical  error  test  falls.  The  magnitude  of  the  eigenvalue  Is 

considered  to  be  10~^  for  use  In  that  formula. 

3153  *“  USER  WARNING  MESSAGE  3153,  ATTEMPT  TO  NORMALIZE  NULL  VECTOR  IN  SUBROUTINE  CFEER4.  NO 

ACTION  TAKEN. 

An  eigenvector  output  from  subroutine  ALLMAT  Is  a zero  vector. 


3154  ***  USER  WARNING  MESSAGE  3154,  SIZE  OF  REDUCED  PROBLEM  DECREMENTED  ONCE  (NOW  ****)  DUE  TO 
NULL  ERROR  ELEMENT. 

If  subroutine  CFEER4  receives  a reduced  trldlagonal  matrix  having  error  element  d^ 

exactly  (0,0),  It  Is  Impossible  to  compute  meaningful  theoretical  error  estimates  for 
any  of  the  eigenvalues.  The  size  of  the  reduced  problem  Is  reduced  by  one,  so  that  d 
becomes  the  new  error  element.  “ 


3155  ***  USER  WARNING  MESSAGE  3155,  REDUCED  PROBLEM  HAS  VANISHED.  NO  ROOTS  FOUND. 

If  decrementing  the  size  of  the  reduced  problem  (see  message  3154)  causes  the  size  to 
become  zero,  the  program  continues  to  the  next  neighborhood  If  any. 


3156  ***  USER  WARNING  MESSAGE  3156,  SIZE  OF  REDUCED  PROBLEM  RESTORED  TO  ****  BECAUSE  NEXT  ERROR 
ELEMENT  WAS  ALSO  NULL.  ERROR  ELEMENT  SET  ■ ****  **** 

This  message  follows  message  3154.  If  dm  Is  also  exactly  zero  (In  addition  to  d^ 

being  exactly  zero),  then  the  original  reduced  problem  size  Is  restored  and  d||(fl  Is  set 

to  (c,  0)  where  > * E/100  and  E Is  the  error  tolerance  on  acceptable  eigenvalues  Input 
on  the  EIGC  bulk  data  card. 


3157  ***  USER  WARNING  MESSAGE  3157,  PEER  PROCESS  MAY  HAVE  CALCULATED  FEWER  ACCURATE  MODES  **** 

THAN  REQUESTED  IN  THE  NEIGHBORHOOD  OF  ****  **** 

The  desired  number  of  eigenvalues  specified  In  the  EIGC  bulk  data  continuation  card 
exceeds  the  additional  number  that  can  be  calculated  by  the  Complex  Trldlagonal  Reduction 
(Complex  FEER)  method  in  the  current  neighborhood. 


3158  *+*  USE'.  WARNING  MESSAGE  3>58,  NO  ADDITIONAL  MODES  CAN  BE  FOUND  BY  FEER  IN  THE  NEIGHBORHOOD 

0P  *»**  **** 

An  Initial  pseudo- randou  vector  cannot  be  made  orthogonal  to  the  existing  set  of 
orthogonal  vectors  (which  come  from  Restart  and  from  all  prior-neighborhood  sets  of 
elgensolutions). 
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3159  ***  USER  INF0RMATI0N  MESSAGE  3159,  ALL  S0LUTI0NS  HAVE  BEEN  F0UND. 

The  FEER  method  has  solved  the  entire  problem.  Any  additional  nelghbi,  jods  {as  speci- 
fied by  the  presence  of  EIGC  bulk  data  continuation  cards)  are  ignored. 


3160  ***  USER  INFORMATION  MESSAGE  3160,  MINIMUM  OPEN  CORE  NOT  USED  BY  FEER  *********  WORDS 
(*********  K BYTES). 

This  messaqe  Indicates  the  amount  of  open  core,  in  both  bytes  and  words,  not  used  by 
FEER. 


3161  ***  USER  WARNING  MESSAGE  3161.  DESIRED  NUMBER  OF  EIGENSOLUTIONS  *****  FDR  NEIGHB0RH00D  *** 
0F  ***  CENTERED  AT  ********  ********  EXCEEDS  THE  EXISTING  NUWER  *«***,  ALL  EIGENS0LU- 
TI0NS  WILL  BE  SOUGHT. 

The  desired  number  of  eigenvalues  specified  on  the  EIGC  bulk  data  continuation  card  ex 
ceeds  the  size  of  the  eigenmatrlx,  which  Is  the  maximum  possible  number  of  existing 
eigenvalues . 


3162  ***  USER  WARNING  MESSAGE  3162,  ATTEMPT  T0  N0RMALIZE  NULL  VECT0R.  N0  ACT I ON  TAKEN. 

The  general  vector  normal ization  routine  (CFN0R1  or  CFN0R2)  has  a zero  vector  Input  to  it. 


3163  ***  USER  WARNING  MESSAGE  3163,  ALL  ****  S0LUTIONS  HAVE  FAILED  ACCURACY  TEST.  N0  R00TS 
F0UND. 

The  number  of  elgensolutions  passlnq  the  relative  error  test  is  zero.  The  maximum 
allowable  error  for  the  relative  error  test  Is  specified  In  field  7 of  the  EIGC  bulk 
data  card.  A detailed  list  of  the  computed  error  bounds  could  have  been  obtained  by 
requesting  DIAG  12  in  the  Executive  Control  Deck. 


3164  ***  USER  INF0RMAT10N  MESSAGE  3164,  ALL  ****  S0LUTI0NS  ARE  ACCEPTABLE. 

All  the  eigensolutions  obtained  in  the  reduced  problem  corresponding  to  the  point  of 
interest  pass  the  relative  error  test.  The  maximum  allowable  error  for  the  relative 
error  test  is  specified  in  field  7 of  the  EIGC  bulk  data  card.  A detailed  list  of  the 
computed  error  estimates  could  have  been  obtained  by  requesting  DIAG  12  in  the  Executive 
Control  Deck. 


3165  ***  USER  INF0RMATJ0N  MESSAGE  3165,  ****  S0LUT10NS  HAVE  BEEN  ACCEPTED  AND  ****  S0LUTI0NS  HAVE 
REEN  REJECTED. 

In  each  neighborhood  defined  by  a center,  some  eigensolutions  passed  the  relative  error 
test  and  some  did  not. 


3166  ***  USER  INF0RMAT10N  MESSAGE  3166,  *****  M0RE  ACCURATE  EIGENS0LUTI0NS  THAT  THE  *****  REQUESTED 
HAVE  BEEN  F0UNO  F0R  NEIGHB0RH00O  ***  0F  ***  CENTEREO  AT  ********  ********.  USE  DIAG  12 
T0  DETERMINE  ERR0R  ESTIMATES. 

The  number  of  eigensolutions  passing  the  relative  error  test  is  greater  than  the  number 
requested  on  the  corresponding  EIGC  bulk  data  continuation  card.  The  maximum  allowable 
error  for  the  relative  error  test  Is  specified  In  field  7 of  the  EIGC  bulk  data  card.  A 
detailed  list  of  the  computed  error  estimates  could  have  been  obtained  by  requesting 
DIAG  12  in  the  Executive  Control  Deck. 
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3199  ***  USER  WARNING  MESSAGE  3199,  NON- FATAL  MESSAGES  MAY  HAVE  BEEN  LOST  BY  ATTEMPTING  T0  QUEUE 
MORE  THAN  *****  MESSAGES. 


3301  ***  USER  FATAL  MESSAGE  3301  , IHEX*  ELEM£!!T  NUMBER  ********  INSUFFICIENT  CORE  TO  COMPUTE 
ELEMENT  MTRIX. 


3302  ***  USER  FATAL  MESSAGE  3302,  IHEX*  ELEMENT  NUMBER  ********  ILLEGAL  GEOMETRY,  text. 


Th*  type  of  geometry  error  Is  Identified  In  “text".  The  possibilities  ere: 


AR  EXCEEDED 
ALFA  EXCEEDED 
BETA  EXCEEDED 
REVERSED  NUMBERING 


Either  correct  the  element  or  Increese  the  allowable 
value  on  the  PIHEX  card  for  this  element. 


The  element  was  numbered  in  a clockwise  fashion  rather 
than  counter-clockwise  as  required.  This  would  result 
In  a left-handed  element  coordinate  system.  Correct  the 
numbering  sequence  on  the  CIHEX1  card  for  this  element. 


COORDINATES  OF  TWO  The  coordinates  of  all  connections  of  the  element  must 

POINTS  ARE  THE  SAME  be  different. 


3303  ***  USER  FATAL  MESSAGE  3303,  STRESSES  REQUESTED  FOR  SET  ***  WHICH  CONTAINS  NO  VALID  ELEMENT 
ID-S. 

The  set  of  elements  for  which  stresses  were  requested  In  this  subcase  contains  only  ID's 
for  nonexistent  elements. 


3304  ***  USER  FATAL  MESSAGE  3304,  PL0AD3  CARO  FROM  LOAD  SET  *******  REFERENCES  MISSING  0R  N0N- 
IS0PARAMETRIC  ELEMENT  ********. 


3305  ***  USER  FATAL  MESSAGE  3305,  PL0AD3  CARD  FROM  LOAD  SET  ********  HAS  INVALID  GRID  POINT 
NUMBERS  FOR  ELEMENT  ********. 

Either  the  element  does  not  connect  the  specified  grid  points,  or  the  grid  points  do  not 
Identify  the  diagonal  of  a face  of  the  element. 


3306  ***  USER  FATAL  MESSAGE  3306,  SINGULAR  JACOBIAN  WTRIX  FOR  ISOPARAMETRIC  ELEMENT  NUMBER  ********. 

The  element  Is  severely  warped  or  the  outer  surface  of  the  element  Is  folded  through 
Itself.  Check  the  connection  card  for  this  element  and  the  coordinates  of  the  points  It 
connects. 


4000  ***  USER  WARNING  MESSAGE  4000,  ONE  SIDE  OF  ELEMENT  ********  CONNECTING  FOUR  POINTS  IS  NOT 
APPROXIMATELY  PLANAR. 

Check  CWEDGE  and  CHEXA1  cards  for  order  of  grid  point  identification  numbers,  or  Incorrect 
grid  point  Identification  numbers. 


4001  ***  USER  FATAL  MESSAGE  4001 , ELEMENT  ********  DOES  NOT  HAVE  CORRECT  GEOMETRY 


6.2-331  (12/31/77) 


NASTRAN  SYSTEM  AND  USER  MESSAGES 


4 ► 

4002  ***  USER  FATAL  MESAGE  4002,  MODULE  SSG1  DETECTS  BAD  0R  REVERSED  GEOMETRY  FOR  ELEMENT  ID 

Check  CWEDGE  and  CHEXA1  card*  for  order  of  grid  point  Identification  nunfcers  or  Incorrect 
grid  point  Identification  numbers.  Subtetrahedra  must  have  nonzero  volume. 


4003  ***  USER  FATAL  MESSAGE  4003,  AN  ILLEGAL  VALUE  0F  -NU-  HAS  BEEN  SPECIFIED  UNDER  MATERIAL  ID 
********  F0R  ELEMENT  ID  ********. 

Solid  WEDGE  and  HEXA1  elements  must  not  have  Poisson's  Ratio  equal  50  0.5. 


4004  ***  USER  FATAL  MESSAGE  4004,  M0DUIE  SMA1  DETEC1S  BAD  «R  REVERSEO  GEOMETRY  F0R  ELEMENT  ID 


Check  CWEDGE  and  CHEXA1  cards  for  order  of  grid  point  identification  numbers,  or  Incorrect 
grid  point  Identification  numbers.  Subtetrahedra  must  have  nonzero  volume. 


4005  ***  USER  FATAL  MESSAGE  4005,  AN  ILLEGAL  VALUE  0F  -NU-  HAS  BEEN  SPECIFIED  UNDER  MATERIAL  ID 
********  F0R  ELEMENT  ID  ********. 

Solid  TETRA  elements  must  not  have  Poisson's  Ratio  equal  to  0.5. 
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4010  ***  USER  FATAL  MESSAGE  4010,  TEMPP3BULK  DATA  CARD  WITH  SETID  = ********  AND  ELEMENT  ID  = 
********  D0ES  N0T  HAVE  ASCENDING  VALUES  SPECIFIED  F0R  Z. 


4011  ***  USER  FATAL  MESSAGE  4011,  ELEMENT  TEMPERATURE  SET  ********  CONTAINS  MULTIPLE  TEMPERATURE 
DATA  SPECIFIED  F0R  ELEMENT  ID  ********. 

Temperature  for  element  is  specified  on  more  *han  one  bulk  data  card. 


4012  ***  USER  FATAL  MESSAGE  4012,  THERE  IS  N0  ELEMENT,  GRID  P0INT,  0R  DEFAULT  TEMPERATURE  DATA  F0R 
TEMPERATURE  SET  ********  WITH  RESPECT  T0  ELEMENT  ********. 


4013  ***  USER  FATAL  MESSAGE  4013,  PROBLEM  LIMITATION  OF  66  TEMPERATURE  SETS  HAS  BEEN  EXCEEDED. 


4014  ***  SYSTEM  FATAL  MESSAGE  4014,  R0UTINE  EDTL  DETECTS  BAD  DATA  0N  TEMPERATURE  DATA  BL0CK  F0R 
SET  ID  = ********. 

Data  block  GPTT  should  be  investigated. 


4015  ***  SYSTEM  WARNING  MESSAGE  4015,  ELEMENT  THERMAL  AND  DEF0RMATI0N  L0ADING  N0T  C0MPUTED  F0R 
ILLEGAL  ELEMENT  TYPE  ********  IN  M0DULE  SSG1 . 

Only  certain  elements  have  algorithms  for  enforced  deformation  or  thermal  loading.  This 
element  type  will  not  produce  a load.  Check  DEF0RM  and  TEMPP1 , TEMPP2,  TEMPP3,  and  TEMPRB 
bulk  data  cards. 


4016  ***  USER  FATAL  MESSAGE  4016,  THERE  IS  N0  TEMPERATURE  DATA  F0R  ELEMENT  ********  IN  SET  ********. 

4017  ***  USER  FATAL  MESSAGE  4017,  THERE  IS  N0  TEMPERATURE  DATA  F0R  ELEMENT  ********  IN  SET  ********, 

4018  ***  USER  FATAL  MESSAGE  4018,  A SINGULAR  MATERIAL  MATRTX  -D-  F0R  ELEMENT  ********  HAS  BEEN 

DETECTED  BY  R0UTINE  SSGKHI  WHILE  TRYING  T0  10MPUTE  THERMAL  L0ADS  WITH  TEMPP2  CARD  DATA. 

The  element  bending  load  - curvature  relation  is  at  fault  and  cannot  be  inverted. 

4019  ***  SYSTEM  FATAL  MESSAGE  4019,  SDR2E  DETECTS  INVALID  TEMPERATURE  DATA  F0R  ********. 

Data  block  table  GPTT  should  be  investigated. 


4020  ***  SYSTEM  FATAL  MESSAGE  4020,  TA1A  HAS  PICKED  UP  TEMPERATURE  SET  ********  AND  N0T  THE 
REQUESTED  SET  ********. 

The  requested  temperature  set  Id.  for  temperature  dependent  material  properties  can  not  be 
found  in  data  block  GPTT. 


4021  ***  SYSTEM  FATAL  MESSAGE  4021,  TA1B  HAS  PICKED  UP  TEMPERATURE  SET  ********  AND  NfiT  THE 
REQUESTED  SET  ********. 

The  requested  temperature  set  Id.  for  temperature  dependent  material  properties  can  not  be 
found  in  data  block  GPTT. 


4022  ***  USER  FATAL  MESSAGE  4022,  TA1B  FINDS  N0  ELEMENT,  GRIDP0INT,  0R  DEFAULT  TEMPERATURE  DATA 
F0R  ELEMENT  ID  = ********. 
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4023  ***  USER  FATAL  MESSAGE  4023,  TATA  FINDS  N0  ELEMENT,  GRIDP0INT,  0R  DEFAULT  TEMPERATURE  DATA 

F0R  ELEMENT  ID  = ********. 

4024  ***  USER  FATAL  MESSAGE  4024,  N0  CYJ0IN  CARDS  WERE  SUPPLIED. 

4025  ***  USER  FATAL  MESSAGE  4025,  N0  SIDE  1 DATA  FOUND. 

4026  ***  USER  FATAL  MESSAGE  4026,  T00  MANY  SIDE  1 CARDS. 

4027  ***  USER  FATAL  MESSAGE  4027,  NUUffiER  OF  ENTRIES  IN  SIDE  1 N0T  EQUAL  T0  NUM8ER  IN  SIDE  2. 

4028  ***  USER  FATAL  MESSAGE  4028,  THE  CODE  F0R  GRID  P0INT,  **********  D0ES  N0T  MATCH  THE  C0DE 

F0R  GRID  P0INT  **********. 

A GRID  point  on  SIDE  1 must  be  connected  to  a GRID  point  on  SIDE  2 and  a SCALAR  point 
on  SIDE  1 must  be  connected  to  a SCALAR  point  on  SIDE  2. 

4029  ***  USER  FATAL  MESSAGE  4029,  GRID  P0INT.  **********  APPEARS  IN  B0TH  SIDE  LISTS. 

4030  ***  USER  WARNING  MESSAGE  4030,  C0MP0NENT  ***  0F  GRID  POINTS,  **********  AND  ********** 

CANN0T  BE  CONNECTED. 

4031  ***  USER  FATAL  MESSAGE  4031  , INSUFFICIENT  C0RE  = ****  T0  READ  DAI  A 0N  AXIF  CARD. 

4032  ***  USER  WARNING  MESSAGE  4032,  N0  COMPONENTS  0F  GRID  P0INTS , **********  AND  ********** 

WERE  CONNECTED. 

4033  ***  USER  FATAL  MESSAGE  4033,  COORDINATE  SYSTEM  ID  = ****  AS  SPECIFIED  0N  AXIF  CARD  IS  N0T 

PRESENT  AMONG  ANY  0F  C0RO1C,  C0RD1S , C0RD2C,  OR  C0RD2S  CARD  TYPES. 

Cylindrical  type  assumed  for  continuing  data  check. 

4034  ***  USER  FATAL  MESSAGE  4034,  INSUFFICIENT  CORE  = ****  TO  HOLD  GRIDB  CARD  IMAGES. 

4035  ***  USER  FATAL  MESSAGE  4035,  THE  FLUID  DENSITY  HAS  N0T  BEEN  SPECIFIED  ON  A BDYLIST  CARD  AND 

THERE  IS  N0  DEFAULT  FLUID  DENSITY  SPECIFIED  ON  THE  AXIF  CARD. 

4036  ***  USFR  FATAL  MESSAGE  4036,  INSUFFICIENT  CORE  TO  BUILD  BOUNDARY  LIST  TABLE. 

4037  ***  USER  FATAL  MESSAGE  4037,  GRID  POINT  **********  is  LISTED  MORE  THAN  ONCE. 

4038  ***  USER  FATAL  MESSAGE  4038,  RINGFL  CARD  HAS  IP  = ****  WHICH  HAS  BEEN  USED. 

An  identification  number  of  a RINGFI  card  is  not  unique. 

4039  ***  USER  FATAL  MESSAGE  4039,  NO  COORDINATE  SYSTEM  DCF  INTO  FOR  GRID  POINT  **********. 
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4040  ***  USER  FATAL  MESSAGE  4040,  ID  = ****  APPEARS  0N  A BDYLIST  CARD,  BUT  N0  RINGFL  CARD  IS 

PRESENT  WITH  THE  SAf€  ID. 

4041  ***  USER  FATAL  MESSAGE  4041  , ID  * ****  IS  (JUT  0F  PERMISSABLE  RANGE  0F  1 to  499999. 

The  identification  number  of  a RINGFL  is  too  large  to  be  processed. 

4042  ***  USER  FATAL  MESSAGE  4042,  C00RDINATE  SYSTEM  IS  CYLINDRICAL  BUT  RINGFL  CARD  ID  * ****  HAS  A 

N0NZER0  X2  VALUE. 

The  azimuthal  angle  of  a RINGFL  point  must  be  zero. 

4043  ***  USER  FATAL  MESSAGE  4043,  C00RDINATE  SYSTEM  IS  SPHERICAL  BUT  RINGFL  CARD  ID  = ****  HAS  A 

N0NZER0  X3  VALUE 

The  azimuthal  angle  of  a RINGFL  point  must  be  zero. 

4044  ***  USER  FATAL  MESSAGE  4044,  RINGFL  CARD  ID  = ****  HAS  SPECIFIED  A ZER0  RADIAL  L0CATI0N. 

4045  ***  USER  FATAL  MESSAGE  4045,  THE  B0UNDARY  LIST  ENTRY  F0R  ID  = ****  HAS  A ZER0  CR0SS-SECTI0NAL 

LENGTH. 

A hydroelastic  boundary  can  not  be  defined  between  two  RINGFL  points  having  the  same 
location.  Check  BDYLIST  and  RINGFL. 


4047  ***  USER  FATAL  MESSAGE  4047,  INSUFFICIENT  C0RE  T0  H0LD  RINGFL  IMAGES. 


4048  ***  USER  FATAL  MESSAGE  4048,  THE  FLUID  DENSITY  HAS  N0T  BEEN  SPECIFIED  0N  A FSLIST  CARD  AND 
THERE  IS  N0  DEFAULT  FLUID  DENSITY  SPECIFIED  0N  THE  AXIF  CARD. 
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4049  ***  USER  FATAL  MESSAGE  4049,  INSUFFICIENT  C0RE  T0  BUILD  FREE  SURFACE  LIST  TABLE. 


4050  ***  USER  FATAL  MESSAGE  4050,  FSLIST  CARD  HAS  INSUFFICIENT  IDF  DATA,  f»R  FSLIST  DATA  MISSING. 

A referenced  RINGFL  point  doesn't  exist  or  the  FSLIST  card  Is  In  error.  At  least  two 
points  must  be  defined. 


4051  ***  USER  FATAL  MESSAGE  4051,  AN  MPC  CARD  HAS  A SET  ID  SPECIFIED  * 102.  SET  102  IS  ILLEGAL 
WHEN  FLUID  DATA  IS  PRESENT 

This  set  Identification  number  Is  reserved  for  Internal  use  In  hydroelastic  problems. 


4052  **+  USER  FATAL  MESSAGE  4052,  IDF  = ****  UN  A FREEPT  CARD  DUES  NUT  APPEAR  UN  ANY  FSLIST  CARD. 
A referenced  RINGFL  point  must  also  appear  on  a FSLIST  card. 


4053  ***  USER  FATAL  MESSAGE  4053,  INSUFFICIENT  CURE  TU  PERFORM  UPERATIUNS  REQUIRED  AS  A RESULT  OF 
FREEPT  UR  PRESPT  DATA  CARDS. 


4054  ***  USER  WARNING  MESSAGE  4054,  STRESSES  UR  FURCES  REQUESTED  FUR  SET(S)  WHICH  CUNTAIN  NO 
VALID  ELEMENTS. 

Stress  or  force  output  requests  are  not  valid  for  fluid  elements. 


4055  ***  USER  FATAL  MESSAGE  4055,  SET  ID  = 102  MAY  N0T  BE  USED  FUR  SPC  CARDS  WHEN  USING  THE 
HYDROELASTIC-FLUID  ELEMENTS. 

This  set  identification  number  Is  reserved  for  Internal  use  In  hydroelastic  problems. 


4056  ***  USER  FATAL  MESSAGE  4056,  RECORD  ID  ****  ****  IS  OUT  OF  SYNC  UN  DATA  BLOCK  NUMBER  ****  AN 
IFP4  SYSTEM  ERROR. 

The  record  Identification  numbers  are  the  values  of  LOCATE  record  ID.  The  data  block 
numbers  are  the  GIN0  file  numbers.  Error  Implies  that  IFP4  is  possibly  operating  on  the 
wrong  data  block.  This  system  error  should  not  occur.  Message  comes  from  IFP4B. 


4057  ***  USER  FATAL  MESSAGE  4057,  GRIDB  CARD  WITH  ID  * ****  HAS  A REFERENCE  IDF  - ****  WHICH  DUES 
NUT  APPEAR  IN  A BOUNDARY  LIST. 


4058  ***  USER  FATAL  MESSAGE  4058,  THE  FLUID  DENSITY  HAS  NUT  BEEN  SPECIFIED  UN  A CFLUID  CARD  WITH 
ID  = ***  AND  THERE  IS  NO  DEFAULT  UN  THE  AXIF  CARD. 


4059  ***  USER  FATAL  MESSAGE  4059,  THE  FLUID  BULK  MODULUS  HAS  NUT  BEEN  SPECIFIED  UN  A CFLUID  CARD 
WITH  ID  - ****  AND  THERE  IS  NO  OEFAULT  UN  THE  AXIF  CARD. 


4060  ***  SYSTEM  FATAL  MESSAGE  4060,  COORDINATE  SYSTEM  « ****  CAN  NUT  BE  FOUND  IN  CSTM  DATA. 
Data  blocks  MATPOOL  or  CSTM  have  been  changed  Illegally. 


4061  ***  SYSTEM  FATAL  MESSAGE  4061 , CONNECTED  FLUID  POINT  ID  » ****  IS  MISSING  BGPDT  DATA. 
Data  blocks  MATPOOL  or  BGPDT  have  been  changed  Illegally. 


6.2-36  (12/31/77) 


NASTRAN  SYSTEM  AND  USER  MESSAGES 

4062  ***  USER  FATAL  MESSAGE  4062,  WIG  BULK  DATA  CARD  SPECIFIES  DATA  BL0CK  ****  WHICH  ALS0 

APPEARS  0N  A DMIAX  CARD. 

if 

x One  direct  input  matrix  may  not  be  specified  by  both  types  of  bulk  data  cards. 

4063  ***  USER  FATAL  MESSAGE  4063,  ILLEGAL  VALUE  ****  F0R  PARAMETER  CTYPE. 

4064  ***  USER  FATAL  MESSAGE  4064,  ILLEGAL  VALUES  ********  F0R  PARAMETERS  NSEGS,  KMAX. 

4065  ***  USER  FATAL  MESSAGE  4065,  ILLEGAL  VALUE  ********  F0R  PARAMETER  NL0AD. 

4066  ***  USER  FATAL  MESSAGE  4066,  SEC0NO  0UTPUT  DATA  BL0CK  MUST  N0T  BE  PURGED. 

The  transformation  matrix  between  physical  and  symmetric  components  does  not  exist. 
Ensure  the  number  of  Case  Control  subcases  is  specified  correctly  and  that  the  component 
loads  are  properly  ordered. 

4067  ***  USER  FATAL  MESSAGE  4067,  VIN  HAS  ********  C0LS,  GCYC  HAS  ********  R0WS. 

Follows  message  4064  indicating  the  illegal  values  for  NSEGS  and  KMAX. 

4081  ***  USER  FATAL  MESSAGE  4081,  AXSL0T  DATA  CARD  IS  N0T  PRESENT  0R  IS  INC0RRECT. 

Acoustic  analysis  data  is  present  and  this  data  card  is  necessary. 

4082  ***  USER  FATAL  MESSAGE  4082,  INSUFFICIENT  C0RE  TO  H0LD  ALL  GRIDS  CARD  IMAGES. 

Executive  Module  IFP5  must  hold  this  data  in  core.  Increase  core  size  or  decrease 
amount  of  data. 

4083  ***  USER  FATAL  MESSAGE  4083,  INSUFFICIENT  C0RE  T0  H0LD  ALL  GRIDF  CARD  IMAGES. 

Executive  Module  IFP5  must  hold  this  data  in  core.  Increase  core  size  or  decrease 
amount  of  data. 

4084  ***  USER  FATAL  MESSAGE  4084,  INSUFFICIENT  C0RE  T0  H0LD  ALL  GRIDF  CARD  IMAGES  BEING  CREATED 

INTERNALLY  DUE  T0  GRIDS  CARDS  SPECIFYING  AN  IDF. 

Executive  Module  IFP5  is  creating  GRIDF  cards  from  GRIDS  cards.  Increase  core  size. 

4085  ***  USER  FATAL  MESSAGE  4085,  INSUFFICIENT  C0RE  T0  C0NSTRUCT  ENTIRE  B0UNDARY  TABLE  F0R  SLBDY 

DATA  CARDS. 

Executive  Module  IFP5  requires  five  words  of  core  for  each  entry  in  the  SLBDY  cards. 

4086  ***  USER  FATAL  MESSAGE  4086,  CELAS2  DATA  CARD  HAS  ID  = XXX  WHICH  IS  GREATER  THAN  10000000, 

AND  10000000  IS  THE  LIMIT  F0R  CELAS2  ID  WITH  ACOUSTIC  ANALYSIS  DATA  CARDS  PRESENT. 

Executive  Module  IFP5  is  generating  CELAS2  images  and  a possible  conflict  of  ID  numbers 
exists. 

4087  ***  USER  FATAL  MESSAGE  4087,  SLBDY  ID  = XXX  D0ES  N0T  APPEAR  0N  ANY  GRIDS  DATA  CARD. 

The  SLBDY  data  card  has  a point  listed  which  does  not  exist  in  the  data. 


6.2-37  (3/1/76) 


NASTRAN  SYSTEM  AND  USER  MESSAGES 


4088  USER  FATAL  MESSAGE  4088  , 0NE  0R  M0RE  0F  THE  F0LL0WING  ID-S  N0T  EQUAL  T0  -1  HAVE  INC0RRECT 
0R  N0  GENTRY  DATA.  ID  ■ XXX,  ID  - XXX,  ID  - XXX. 

The  listed  GRIDS  points  may  have  a bad  radius  or  a slot  width  greater  than  geometrically 
possible. 

4089  ***  USER  FATAL  MESSAGE  4089,  RH0  AS  SPECIFIED  0N  SLBDY  0R  AXSL0T  DATA  CARD  IS  0.0  F0R 

ID  - XXX. 

A value  of  density  Is  required  to  formulate  the  slot  boundary  matrix  terms. 


4090  ***  USER  FATAL  MESSAGE  4090,  0NE  0F  THE  F0LL0WING  N0N-ZER0  IDENTIFICATI0N  NUMBERS  APPEARS  0N 
S0ME  C0MBINATI0N  GRID,  GRIDS,  0R  GRIDF  BULK  DATA  CARDS.  ID  - XXX,  ID  » XXX,  ID  ■ XXX. 

All  GRID,  SP0INT,  EP0INT,  GRIDS,  and  GRIDF  data  cards  should  have  unique  Identification 
numbers. 


6.2-37b  (12/31/77) 


DIAGNOSTIC  MESSAGES 


4091  ***  USER  FATAL  MESSAGE  4091,  BAD  GEOMETRY  (JR  ZERO  COEFFICIENT  FOR  SLOT  ELEMENT  NUMBER  XXX. 

The  listed  CSL0T3  or  C6E0T4  element  has  Its  connected  points  defining  zero  area  or  Its 
density  equal  to  zero. 

4100  ***  SYSTEM  FATAL  MESSAGE  4100,  OUTPUT 3 UNABLE  TO  OPEN  DATA  BLOCK  ********. 

4101  ***  SYSTEM  FATAL  MESSAGE  4101 , OUTPUT 3 UNABLE  TO  FIND  NAME  FOR  OATA  BLOCK  *******************. 

4102  ***  SYSTEM  FATAL  MESSAGE  4102,  0UTPUT3  EOF. 

4103  ***  USER  INFORMATION  MESSAGE  4103,  0UTPUT3  HAS  PUNCHED  MATRIX  DATA  BLOCK  ********  ONTO 

DMI  CARDS. 

4104  ***  USER  FATAL  MESSAGE  4104,  ATTEMPT  TO  PUNCH  MORE  THAN  9999  DMI  CARDS  FOR  A SINGLE  MATRIX. 

4105  ***  USER  INFORMATION  MESSAGE  4105,  DATA  BLOCK  ********  RETRIEVED  FROM  USER  TAPE  **** 

NAME  0F  DATA  BLOCK  WHEN  PLACED  ON  USER  TAPE  WAS  ********. 

4106  ***  SYSTEM  FATAL  MESSAGE  4106,  MODULE  INPUTT1  - SH0RT  REC. 

4107  ***  SYSTEM  FATAL  MESSAGE  4107,  SUBROUTINE  INPTT1  UNABLE  TO  OPEN  NASTRAN  FILE  ****. 

4108  ***  SYSTEM  FATAL  MESSAGE  4108,  SUBROUTINE  INPTT1  UNABLE  TO  OPEN  OUTPUT  DATA  BLOCK  ****. 

4109  ***  SYSTEM  FATAL  MESSAGE  4109,  UNEXPECTED  EOF  IN  SUBROUTINE  INPTT1. 

4110  ***  SYSTEM  FATAL  MESSAGE  4110,  UNEXPECTED  E0R  IN  SUBROUTINE  INPTT1 . 

4111  ***  USER  FATAL  MESSAGE  4111,  MODULE  INPUTT1  IS  UNABLE  TO  SKIP  FORWARD  **********  DATA  BLOCKS 

0N  PERMANENT  NASTRAN  FILE  ****  NUMBER  0F  DATA  BLOCKS  SKIPPED  * *****. 

4112  ***  USER  FATAL  MESSAGE  4112,  MODULE  INPUTT1  - ILLEGAL  VALUE  FOR  SECOND  PARAMETER  = 

******************* 

4113  ***  USER  FATAL  MESSAGE  4113,  MODULE  INPUTT1  - ILLEGAL  VALUE  F0R  FIRST  PARAMETER  * 

******************-< 

4114  ***  USER  INFORMATION  MESSAGE  4114,  DATA  BLOCK  ********  WRITTEN  0N  NASTRAN  FILE  ****, 

TRL  = ************, 

4115  ***  SYSTEM  FATAL  MESSAGE  4115,  MODULE  0UTPUT1  - SHORT  REC. 

4116  ***  SYSTEM  FATAL  MESSAGE  4116,  SUBROUTINE  0UTPT1  UNABLE  T0  OPEN  INPUT  DATA  BLOCK  *♦***. 

4117  ***  SYSTEM  FATAL  MESSAGE  4117,  SUBROUTINE  0UTPT1  UNABLE  TO  OPEN  NASTRAN  FILE  ***♦. 


6.2-38  (6/1/72) 


PT.TWKJ 


NASTRAN  SYSTEM  AND  USER  MESSAGES 

6001  ***  USER  FATAL  MESSAGE  6001 , SUBSTRUCTURE  DATA  IS  REQUIRED  WITH  THIS  APPROACH. 

The  program  expects  a SUBSTRUCTURE  card  following  the  CEND  card  If  APP  DISP,  SUBS  was 
used. 

6002  ***  USER  WARNING  MESSAGE  6002.  INCORRECT  PHASE  DATA 

The  second  word  on  the  substructure  command  should  be  PHASE1,  1 • 1,  2,  3.  The  default 
Is  2. 

6003  ***  USER  FATAL  MESSAGE  6003,  ILLEGAL  COMMAND  OR  OPTION  DEFINED  ON  PREVIOUS  CARD. 

The  program  does  not  recognize  the  previous  card.  If  any  "subcoamand"  cards  follow  this 
error,  they  may  produce  this  message  until  a legitimate  command  card  Is  encountered. 


6004  **•  USER  WARNING  MESSAGE  6004,  NO  PREFIX  DEFINED  AFTER  EQUIVALENCE  COMMAND. 

A non-baslc  substructure  requires  a prefix  for  the  equivalent  lower  level  basic  substruc 
tures.  A basic  substructure  does  not  require  the  prefix. 


6005  ***  USER  FATAL  MESSAGE  6005,  ILLEGAL  OR  MISSING  INPUT  DATA  GIVEN  FOR  PREVIOUS  COMMAND. 

Either  the  basic  command  data  Is  insufficient  or  mandatory  additional  subcommands  are 
missing. 


6006  ***  USER  FATAL  MESSAGE  6006,  OMAP  ALTERS  INTERFERE  WITH  SUBSTRUCTURE  ALTERS. 

The  DMAP  Instruction  numbers  on  the  user  ALTER  data  card  overlaps  or  conflicts  with  the 
sections  automatically  modified.  Use  DIAG  23  to  print  the  DMAP  ALTER  package  or  see 
Sections  5 and  3.  Note  also  that  the  card  APP  DISPLACEMENT,SUBS,1  suppresses  the  auto- 
matic generation  of  DMAP  Instructions. 


6007  ***  SYSTEM  FATAL  MESSAGE  6007,  IMPROPER  FILE  SETUP  F0R  •***. 

An  external  I/O  operation  has  been  defined  but  the  file  Is  missing  or  the  card  Is  Improper. 


6008  ***  USER  FATAL  MESSAGE  6008,  ILLEGAL  INPUT  Of  THE  PREVIOUS  COMMAND.  MISSING  FILE  NAME  FOR 

I/O  OPERATION. 

6009  ***  SYSTEM  FATAL  MESSAGE  6009,  UNRECOVERABLE  ERROR  CONDITIONS  IN  SUBROUTINE  AS DMAP. 


6010  ***  SYSTEM  FATAL  MESSAGE  6010,  ILLEGAL  VARIABLE  TO  BE  SET  IN  DMAP  STATEMENT,  (N). 

The  system  has  been  encountered  Illegal  type  of  word  to  be  Inserted  in  a DMAP  sequence. 
Could  possibly  occur  If  a floating  point  number  were  used  Instead  of  an  Integer  on  an 
Input  card. 


6011  ***  USER  FATAL  MESSAGE  6011,  MISSING  PASSWORD  OR  SRF  DATA. 

The  SOF  and  PASSWORD  cards  are  mandatory.  At  least  one  SRF  file  SRF{1}  must  be  defined. 

6012  ***  SYSTEM  FATAL  MESSAGE  6012,  FILE*****  IS  PURGED  0R  NULL  AND  IS  REQUIRED  IN  PHASEl 

SUBSTRUCTURE  ANALYSIS. 


6013  ***  UStr  ' 1 Al  MESSAGE  6013,  ILLEGAL  TYPE  OF  POINT  DEFINED  FOR  SUBSTRUCTURE  ANALYSIS.  POINT 
NUMBER"  *•  •****. 


6.2-41  (12/31/77) 


DIAGNOSTIC  MESSAGES 


6014  ***  USER  FATAL  MESSAGE  6014,  INSUFFICIENT  C0RE  T0  L0AD  TABLES  IN  M0DULE  SUBPH1 , C0RE-*****' **. 

6015  ***  USER  FATAL  MESSAGE  6015,  T00  MANY  CHARACTERS  T0  BE  INSERTED  IN  A DMAP  LINE.  N«***., 

A BCD  word  has  been  defined  with  too  many  characters  to  fit  the  space  In  the  DMAP. 

(Usual  limit  * 8.)  Message  could  also  occur  if  block  data  subprogram  ASDBD  has  an  error. 

6016  ***  USER  FATAL  MESSAGE  6016,  T00  MANY  DIGITS  T0  BE  INSERTED  IN  DMAP  VALUE****. 

An  Integer  Is  limited  to  eight  digits. 

6022  ***  USER  FATAL  MESSAGE  6022,  SUBSTRUCTURE  ***,  GRID  P0INT  ***,  C0MP0NENT  ***,  REFERENCED  0N 

***  CARD  D0ES  N0T  EXIST  IN  S0LUTI0N  STRUCTURE  ***. 

6023  ***  USER  WARNING  MESSAGE  6050,  REQUE5TCD  PL0T  SET  N0.  ******************  HAS  N0T  BEEN  DEFINED. 


6.2-42  (12/31/77) 


NASTRAN  SYSTEM  AND  USER  MESSAGES 

6101  ***  SYSTEM  FATAL  MESSAGE  6101,  REQUESTED  S0F  ITEM  DOES  N0T  EXIST.  ITEM  ***,  SUBSTRUCTURE  ***. 

Either  the  Item  has  never  been  created  or  It  only  pseudo  exists  from  a prior  dry  run. 

6102  ***  SYSTEM  FATAL  MESSAGE  6102,  REQUESTED  SUBSTRUCTURE  DOES  NOT  EXIST.  ITEM  ***,  SUBSTRUCTURE 

6103  ***  SYSTEM  FATAL  MESSAGE  6103,  REQUESTED  S0F  ITEM  HAS  INVALID  NAME.  ITEM  ***,  SUBSTRUCTURE 

Item  name  Is  Illegal. 

6104  ***  USER  FATAL  MESSAGE  6104,  ATTEMPT  TO  CREATE  DUPLICATE  SUBSTRUCTURE  NAME  ***. 

6105  ***  USER  FATAL  MESSAGE  6105,  ATTEMPT  T0  RE-USE  SUBSTRUCTURE  ***  IN  A REDUCE  0R  COMBINE 

OPERATION.  USE  EQUIV  SUBSTRUCTURE  COMMAND . 

A single  substructure  may  be  reduced  or  combined  repeatedly  only  If  It  Is  given  equivalent 
names  with  the  EQUIV  substructure  command. 

6106  ***  SYSTEM  FATAL  MESSAGE  6106,  UNEXPECTED  END  0F  GROUP  ENCOUNTERED  WHILE  READING  ITEM  *** 

SUBSTRUCTURE  ***. 

6107  ***  SYSTEM  FATAL  MESSAGE  6107,  UNEXPECTED  END  OF  ITEM  ENCOUNTERED  WHILE  READING  ITEM  *** 

SUBSTRUCTURE  ***. 

6108  ***  SYSTEM  FATAL  MESSAGE  6108,  INSUFFICIENT  SPACE  ON  S0F  FOR  ITEM  ***,  SUBSTRUCTURE  ***. 

6201  ***  SYSTEM  INFORMATION  MESSAGE  6201,  ***  FILES  HAVE  BEEN  ALLOCATED  TO  THE  S0F  WHERE 

SIZE  OF  FILE  1 * ***  BLOCKS 

SIZE  OF  FILE  ***  » ***  BLOCKS 
AND  WHERE  A BLOCK  CONTAINS  ***  WORDS 

6202  ***  USER  FATAL  MESSAGE  6202.  THE  REQUESTED  NUMBER  OF  FILES  IS  N0N-P0SITIVE. 

6204  ***  USER  FATAL  MESSAGE  6204,  SUBROUTINE  ***  - THE  SUBROUTINE  S0F0PN  SHOULD  BE  CALLED  PRIOR  TO 

ANY  OF  THE  S0F  UTILITY  SUBROUTINES. 

6205  ***  USER  FATAL  MESSAGE  6205,  SUBROUTINE  ***  - THE  BUFFER  SIZE  HAS  BEEN  MODIFIED. 

6206  ***  USER  FATAL  MESSAGE  6206,  SUBROUTINE  ***  - WRONG  PASSWORD  ON  S0F  FILE  ***. 

6207  ***  USER  FATAL  MESSAGE  6207,  SUBROUTINE  ***  - THE  S0F  FILE  ***  IS  OUT  OF  SEQUENCE. 

6208  ***  USER  FATAL  MESSAGE  6208,  SUBROUTINE  ***  - THE  SIZE  OF  THE  S0F  FILE  ***  HAS  BEEN  MODIFIED. 


6.2-43  (3/1/76) 


i 


DIAGNOSTIC  MESSAGES 


6209  ***  USER  FATAL  MESSAGE  6209,  SUBROUTINE  ***  - THE  NEW  S12E  OF  FILE  ***  IS  T00  SMALL. 

6211  ***  USER  WARNING  MESSAGE  6211,  MODULE  ***  - ITEM  ***  OF  SUBSTRUCTURE  ***  HAS  ALREADY  BEEN 

WRITTEN. 

6212  ***  USER  WARNING  MESSAGE  6212,  MODULE  ***  - THE  SUBSTRUCTURE  ***  DOES  NOT  EXIST. 

6213  ***  USER  WARNING  MESSAGE  6213,  MODULE  ***  - ♦**  IS  AN  ILLEGAL  ITEM  NAME. 

6215  ***  USER  WARNING  MESSAGE  6215,  MODULE  ***  - ITEM  ***  OF  SUBSTRUCTURE  ***  PSEUDO-EXISTS  ONLY. 

6216  ***  USER  WARNING  MESSAGE  6216,  MODULE  ***  - ITEM  ***  0F  SUBSTRUCTURE  ***  DOES  NOT  EXIST. 

6217  ***  USER  WARNING  MESSAGE  6217,  MODULE  ***  - ***  IS  AN  iLLEGAL  PARAMETER  NAME. 

6218  ***  USER  WARNING  MESSAGE  6218,  MODULE  ***  - THE  SUBSTRUCTURE  ***  CANNOT  BE  DESTROYED  BECAUSE 

IT  IS  AN  IMAGE  SUBSTRUCTURE. 

6219  ***  USER  WARNING  MESSAGE  6219,  MODULE  ***  RUN  EQUALS  DRY  0R  STEP,  AND,  SUBSTRUCTURE  ***  OR 

ONE  OF  THE  NEW  NAMES  ALREADY  EXISTS. 

6220  ***  USER  WARNING  MESSAGE  6220,  MODULE  ***  - RUN  EQUALS  GO,  AND,  SUBSTRUCTURE  ***  OR  ONE  OF 

THE  NEW  NAMES  DOES  NOT  EXIST. 

6222  ***  USER  FATAL  MESSAGE  6222  - ATTEMPT  TO  CALL  S0F0PN  M0RE  THAN  ONCE  WITHOUT  CALLING  S0FCLS. 

6223  ***  USER  FATAL  MESSAGE  6223  - SUBROUTINE  ***  - THERE  ARE  NO  MORE  FREE  BLOCKS  AVAILABLE  ON  THE 

S0F. 

6224  ***  SYSTEM  FATAL  MESSAGE  6224,  S0F  UTILITY  SUBROUTINE  ***. 

Text  follows  the  message  to  describe  the  error. 

6225  ***  SYSTEM  FATAL  MESSAGE  6225,  BLOCK  NUMBER  ***  OUT  0F  RANGE  OF  $0F  FILES. 

This  means  th*  S0F  file  not  contain  all  the  data  expected.  Check  previous  jobs  to 
verify  where  the  Intended  30F  write  operation  may  have  failed,  or  determine  if  more  In- 
formation was  expected. 

6226  ***  SYSTEM  WARNING  MESSAGF  6226,  SUBROUTINE  S0FI0  - HIBLK  PARAMETER  FOR  S0FI0  DID  N0T  CONFORM 

TO  PHYSICAL  FILE.  PARAMETER  VALUE  HAS  BEEN  CHANGED  FROM  ***  T0  ***. 

This  can  be  caused  when  the  previous  run  using  the  S0F  terminated  abnormally.  (CDC  only.) 

6227  ***  SYSTEM  FATAL  MESSAGE  6227,  AN  ATTEMPT  HAS  BEEN  MADE  TO  OPERATE  ON  THE  MATRIX  ITEM  ***  OF 

SUBSTRUCTURE  ***  USING  SFETCH. 


6.2-44  (12/31/77) 


NASTRAN  SYSTEM  AND  USER  MESSAGES 


6228  ***  USER  INFORMATION  MESSAGE  6228,  SUBSTRUCTURE  ***  IS  ALREADY  EQUIVALENT  TP  SUBSTRUCTURE  ***. 

ONLY  ITEMS  N0T  PREVIOUSLY  EXISTING  FOR  ***  HAVE  BEEN  MADE  EQUIVALENT. 

6229  ***  USER  INFORMATION  MESSAGE  6229,  SUBSTRUCTURE  ***  HAS  BEEN  RENAMEO  TO  ***. 


6230  ***  USER  WARNING  MESSAGE  6230,  SUBSTRUCTURE  ***  HAS  NOT  BEEN  RENAMED  BECAUSE  ***  ALRFAOY 
EXISTS  ON  THE  SpF. 


6231  ***  USER  WARNING  MESSAGE  6231,  INSUFFICIENT  CORE  AVAILABLE  OR  ILLEGAL  ITEM  FORMAT  REQUIRES 
AN  UNFORMATTED  DUMP  TO  BE  PERFORMED  FOR  ITEM  ***  OF  SUBSTRUCTURF  ***. 


6232  ***  SYSTEM  FATAL  MESSAGE  6232,  ERROR  OCCURREO  WHILE  INITIALIZING  S0F  FILE  FT** 

***  MISSING  DD  CARD. 

A DD  statement  must  be  Included  In  the  JCL  to  allocate  space  defined  on  the  SO?  ^eclara 
tlon  card  (IBM  only).  See  the  discussion  related  to  IBM  360/370  pertaining  to  the  S0F 
declaration  control  In  Section  2.7. 


6236  ***  USER  WARNING  MESSAGE  6 2 36,  DURING  THE  CREATION  OF  A NEW  IMAGE  SUBSTRUCTURE  NAf€0  ********, 
THE  LAST  CHARACTER  OF  SUBSTRUCTURE  NAMED  ********  WAS  TRUNCATED  TO  MAKE  ROOM  FOR  THE 
PREFIX. 

If  an  original  substructure  name  Is  eight  characters  long,  the  last  character  Is 
truncated  to  make  room  for  the  prefix.  However,  if  the  truncated  name  happens  to 
duplicate  an  existing  name,  message  610A  will  result. 


* 
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6.2-45  (12/31/77) 


DIAGNOSTIC  MESSAGES 


6301  ***  SYSTEM  FATAL  MESSAGE  6301,  DATA  MISSING  IN  GO  MODE  FOR  SUBSTRUCTURE  ***,  ITEM  ***. 
I tom  was  created  In  dry  run  mode  and  has  no  real  data. 


6302  ***  SYSTEM  FATAL  MESSAGE  6302,  ***  IS  ILLEGAL  MATRIX  TYPE  FOR  M0OULC  C|M82. 


6303  ***  SYSTEM  FATAL  MESSAGE  6303,  H0RG  TRANSFORMATION  MATRIX  FOR  SUBSTRUCTURE  ***  CANNOT  BE 
FOUND  ON  S0F, 


6304  ***  SYSTEM  FATAL  MESSAGE  6304,  MODULE  C0MB2  INPUT  MATRIX  NUMBER  ***  FOR  SUBSTRUCTURE  ***  HAS 
INCOMPATIBLE  DIMENSIONS. 

Matrix  dimensions  conflict  with  those  of  its  H or  G transformation  matrix. 


6305  ***  SYSTEM  WARNING  MESSAGE  6305,  RECORD  NUMBER  ***  OF  CASESS  IS  NOT  A RECOVER  RECORD.  IT  IS 
A ***  RECORD. 

The  step  parameter  for  module  RC0VR  is  incorrect.  It  should  be  the  CASESS  record  number 
of  a recover  record. 


6306  ***  USIR  WARNING  MESSAGE  6306,  ATTEMPT  TO  RECOVER  DISPLACEMENTS  FOR  N0N-EXISTANT  SUBSTRUCTURE 


6307  ***  USER  WARNING  MESSAGE  6307,  WHILE  ATTEMPTING  TO  RECOVER  DISPLACEMENTS  FOR  SUBSTRUCTURE 
***,  THE  DISPLACEMENTS  FOR  SUBSTRUCTURE  ***  WERE  FOUND  TO  EXIST  IN  DRY  RUN  FORM  ONLY. 

Before  you  can  recover  displacements  of  any  substructure,  you  must  first  perform  an  actual 
solution.  See  RUN  substructure  command. 


6308  ***  USER  WARNING  MESSAGE  6308,  NO  SOLUTION  AVAILABLE  FROM  WHICH  DISPLACEMENTS  FOR  SUBSTRUCTURE 
***  CAN  BE  RECOVERED.  HIGHEST  LEVEL  SUBSTRUCTURE  FOUNO  WAS  ***. 

Solve  the  highest  level  substructure  found  or  combine  it  to  an  even  higher  level  and  solve. 


6309  ***  SYSTEM  FATAL  MESSAGE  6309,  INSUFFICIENT  TIME  REMAINING  TO  RECOVER  DISPLACEMENTS  OF 

SUBSTRUCTURE  ***  FROM  THOSE  OF  SUBSTRUCTURE  ***.  (PROCESSING  USER  RECOVER  REQUEST  FOR 
SUBSTRUCTURE  ***.)  r 


6310  ***  SYSTEM  WARNING  MESSAGE  6310,  INSUFFICIENT  SPACE  ON  SOF  TO  RECOVER  DISPLACEMENTS  OF 

SUBSTRUCTURE  ***  FR0M  THOSE  OF  SUBSTRUCTURE  ***  WHILE  PROCESSING  USER  RECOVER  REQUEST 
FOR  SUBSTRUCTURE  ***. 

Use  the  S0F  substructure  command  and  Increase  the  size  of  the  SOF  and/or  add  more  SOF 
units.  Alternately,  use  EDIT  to  remove  unwanted  data. 


6311  ***  SYSTEM  WARNING  MESSAGE  6311,  SDC0MP  DECOMPOSITION  FAILED  ON  K00  MATRIX  FOR  SUBSTRUCTURE 


6312  ***  USER  INFORMATION  MESSAGE  6312,  LEVEL  ***  DISPLACEMENTS  FOR  SUBSTRUCTURE  «**  HAVE  BEEN 
RECOVERED  AND  SAVED  0N  SOF. 


6313  ***  SYSTEM  WARNING  MESSAGE  6313.  INSUFFICIENT  CORE  FOR  RC0VR  MODULE  WHILE  TRYING  TO  PROCESS 
PRINTOUT  DATA  BLOCKS  FOR  SUBSTRUCTURE  ***. 


6314  ***  SYSTEM  WARNING  MESSAGE  6314,  OUTPUT  REQUEST  CANNOT  BE  HONORED.  RC0VR  MODULE  OUTPUT  DATA 
BLOCK  ***  IS  PURGED. 


6.2-46  (3/1/76) 


NASTRAN  SYSTEM  AND  USER  MESSAGES 


6315  ***  USER  WARNING  MESSAGE  6315,  RC0VR  MODULE  IS  UNABLE  T0  FIND  SUBSTRUCTURE  ***  AMONG  THOSE  ON 
EQSS.  LOAD  SET  ***  F0R  THAT  SUBSTRUCTURE  WILL  BE  IGNORED  IN  CREATING  THE  S0LN  ITEM  F0R 
FINAL  SOLUTION  STRUCTURE  ***. 


6316  ***  USER  WARNING  MESSAGE  6316,  RC0VR  MODULE  IS  UNABLE  T0  FIND  LOAD  SET  ***  F0R  SUBSTRUCTURE 

***  AMONG  TH0SE  0N  L0DS.  IT  WILL  BE  IGNORED  IN  CREATING  THE  S0LN  ITEMS  F0R  FINAL  S0LUTI0N 
STRUCTURE  ***. 


6317  ***  SYSTEM  WARNING  MESSAGE  6317,  RECOVER  0F  DISPLACEMENTS  F0R  SUBSTRUCTURE  ***  ABORTED. 


6318  ***  SYSTEM  NARNIA  MESSAGE  6318,  OUTPUT  REQUEST  F0R  REACTI0N  F0RCCS  IGN0REC. 


6319  ***  SYSTEM  WARNING  MESSAGE  6319,  DISPLACEMENT  MATRIX  F0R  SUBSTRUCTURE  ***  MISSING. 

DISPLACEMENT  0UTPUT  REQUESTS  CANN0T  BE  H0N0RED  AND  SPCF0RCE  0UTPUT  REQUESTS  CANNOT  BE 
H0N0RED  UNLESS  THE  REACTI0NS  HAVE  BEEN  PREVI0USLY  C0MPUTED. 


6320  ***  SYSTEM  WARNING  MESSAGE  6320,  L0ADC  DATA  MISSING  F0R  SUBSTRUCTURE  ***,  EXTERNAL  STATIC 
L0AD  SET  ***. 

No  L0ADC  bulk  data  cards  can  be  found  on  GE0M4  or  GE0M4  is  purged. 


6321  ***  USER  INFORMATION  MESSAGE  6321  , SUBSTRUCTURE  PHASE  3 RECOVER  F0R  FINAL  S0LUTI0N  STRUCTURE 
***  ANO  BASIC  SUBSTRUCTURE 


6322  ***  SYSTEM  FATAL  MESSAGE  6322,  S0LN  ITEM  HAS  INCORRECT  RIGID  F0RMAT  NUMBER.  PHASE  2 RIGID 
FORMAT  WAS  ***  AND  PHASE  3 IS  ***. 

The  Rigid  Format  of  Phase  3 must  be  the  same  as  that  used  in  Phase  2 to  obtain  the 
solution. 


6j23  ***  USER  WARNING  MESSAGE  6323,  N0  EIGENVALUES  F0R  THIS  S0LUTI0N. 


6324  ***  USER  FATAL  MESSAGE  6324,  PHASE  3 RECOVER  ATTEMPTED  F0R  N0N-BASIC  SUBSTRUCTURE  ***. 
Substructure  Phase  3 can  be  executed  only  for  basic  substructures. 


6325  ***  USER  WARNING  MESSAGE  6325,  SUBSTRUCTURE  PHASE  1,  BASIC  SUBSTRUCTURE  ***  ALREADY  EXISTS  0N 
S0F.  ITEMS  WHICH  ALREADY  EXIST  WILL  N0T  BE  REGENERATED. 

Use  DESTROY  or  EDIT  to  remove  items  which  are  to  be  regenerated. 


6326  ***  USER  WARNING  MESSAGE  6326,  SUBSTRUCTURE  ***,  ITEM  ***  ALREADY  EXISTS  0N  S0F . 

Follows  message  6325,  above. 

6327  ***  USER  INFORMATION  MESSAGES  6327,  SUBSTRUCTURE  ***.  SUBCASE  *“  IS  IDENTIFIED  BY  *“  SET  *** 

IN  LODS  ITEM.  REFER  T0  THIS  NUMBER  ON  L0ADC  CARDS. 


6328  ***  SYSTEM  FATAL  MESSAGE  6328.  MORE  THAN  100  SUBCASES  DEFINED.  SGEN  PROGRAM  LIMIT  EXCEEDED. 

To  increase  this  limit  to  more  than  100  subcases,  change  the  dimensions  of  local  arrays 
LOAD,  MPC,  and  SPC  in  subroutine  SGEN  and  change  the  IF  test  which  causes  termination. 


6.2-47  (3/1/76) 


DIAGNOSTIC  MESSAGES 


6329  ***  USER  FATAL  MESSAGE  6329,  SUBSTRUCTURE  ***,  REFERENCES  0N  ***  CARD,  IS  N0T  A C0MP0NENT 
BASIC  SUBSTRUCTURE  0F  S0LUTI0N  STRUCTURE  ***. 


6330  ***  USER  FATAL  MESSAGE  6330,  S0LUTI0N  SUBSTRUCTURE  ***  - ***  AND  ***  CARDS  CANN0T  BE  USED 
TOGETHER.  USE  EITHER  0NE,  BUT  N0T  B0TH. 


6331  ***  USER  FATAL  MESSAGE  6331,  S0LUTI0N  SUBSTRUCTURE  ***  - L0ADC  SET  ***  REFERENCES  UNDEFINED 
L0AD  SET  ***  0F  BASIC  SUBSTRUCTURE  ***. 


6332  ***  SYSTEM  FATAL  MESSAGE  6332,  CAN'T  FIND  LOAD  VECTOR  NUMBER  ***  IN  L0AD  MATRIX  OF  *** 
C0LUMNS  BY  ***  R0WS  F0R  S0LUTI0N  STRUCTURE  ***. 


6333  ***  USER  FATAL  MESSAGE  6333,  ***  IS  AN  INVALID  F0RMAT  PARAMETER  F0R  MODULE  EXI0. 


6334  ***  USER  WARNING  MESSAGE  6334,  EXI0  DEVICE  PARAMETER  SPECIFIES  TAPE,  BUT  UNIT  ***  IS  N0T  A 
PHYSICAL  TAPE. 


6335  ***  USER  WARNING  MESSAGE  6335,  ***  IS  AN  INVALID  DEVICE  F0R  M0DULE  EX10. 


6336  ***  USER  INF0RMATI0N  MESSAGE  6336,  EXI0  FILE  IDENTIFICATION.  PASSW0RD  ***.  DATE  ***.  TIME 
*★  *★ 

This  message  is  caused  when  an  1/0  operation  is  requested.  The  data  (in  the  form 
mm/dd/yy)  and  the  time  (in  the  form  hh=mm=ss)  indicate  when  the  operation  began. 


6337  ***  USER  INF0RMATI0N  MESSAGE  6337,  ***  BL0CKS  (***  SUPERBL0CKS)  0F  THE  S0F  SUCCESSFULLY 
DUMPED  T0  EXTERNAL  FILE  ***. 


6338  ***  USER  WARNING  MESSAGE  6338,  ***  IS  AN  INVALID  M0DE  PARAMETER  F0R  M0DULE  EXI0. 


6339  ***  USER  WARNING  MESSAGE  6339,  ***  IS  AN  INVALID  FILE  POSITIONING  PARAMETER  F0R  M0DULE  EXI0. 


6340  ***  USER  WARNING  MESSAGE  6340,  SUBSTRUCTURE  ***  ITEM  ***  PSEUD0-EXISTS  0NLY  AND  CANN0T  BE 
COPIED  0UT  BY  EXI0. 


6341  ***  USER  INF0RMATI0N  MESSAGE  6341,  SUBSTRUCTURE  ***  ITEM  ***  SUCCESSFULLY  C0PIED  FR0M  ***  T0 

^ ^ *■**  J ^ 

The  message  follows  message  6336  to  indicate  the  substructure  item  that  was  copied,  the 
input  file,  and  the  output  file.  The  information  in  parentheses  is  the  date  and  time  in 
the  same  form  as  described  under  message  633*. 


6342  ***  USER  WARNING  MESSAGE  6342,  S0F  REST0RE  0PERATI0N  FAILED.  THE  RESIDENT  S0F  IS  N0T  EMPTY, 
Use  the  NEW  option  on  the  S0F  substructure  command  to  create  a "new"  S0F. 


6343  ***  SYSTEM  WARNING  MESSAGE  6343,  ***  IS  N0T  AN  EXTERNAL  S0F  FILE. 

Either  (1)  tape  contained  no  data,  (2)  first  record  read  was  not  an  ID  or  header  record, 
(3)  tape  was  incorrectly  positioned,  or  (4)  GIN0  buffer  size  was  changed. 


6.2-48  (12/31/77) 


NASTRAN  SYSTEM  AND  USER  MESSAGES 


6344  ***  USER  INF0RMATI0N  MESSAGE  6344,  S0F  REST0RE  0F  ***  BL0CKS  SUCCESSFULLY  C0MPLETED. 


6345  ***  USER  WARNING  MESSAGE  6345,  SUBSTRUCTURE  ***  ITEM  ***  IS  DUPLICATED  ON  EXTERNAL  FILE  ***. 
0LDER  VERSI0N  (***,  ***)  IS  IGN0RED. 


6346  ***  USER  WARNING  MESSAGE  6346,  SUBSTRUCTURE  ***  ITEM  ***  N01  C0PIED.  IT  ALREADY  EXISTS  0N 

THE  S0F. 

6347  ***  USER  INF0RMATI0N  MESSAGE  6347,  SUBSTRUCTURE  ***  ADDED  T0  THE  S0F. 

HIGHER  LEVEL  SUBSTRUCTURE  ******** 

COMBINED  SUBSTRUCTURE  ******** 

LOWER  LEVEL  SUBSTRUCTURE  ******** 

6348  ***  USER  WARNING  MESSAGE  6348,  SUBSTRUCTURE  ***  ITEM  ***  N0T  F0UND  0N  EXTERNAL  FILE  ***. 


6349  ***  USER  INF0RMATI0N  MESSAGE  6349,  C0NTENTS  0F  EXTERNAL  S0F  FILE  ***  F0LL0W. 

6350  ***  USER  WARNING  MESSAGE  6350,  S0F  APPEND  0F  FILE  ***  FAILED,  "text" 

"text"  explains  why  the  append  operation  failed. 

6351  ***  USER  WARNING  MESSAGE  6351,  DUPLICATE  SUBSTRUCTURE  NAME  ***  F0UND  DURING  S0F  APPEND  0F  FILE 

***.  THE  SUBSTRUCTURE  WITH  THIS  NAME  0N  THE  FILE  BEING  APPENDED  WILL  BE  PREFIXED  WITH  "Q" 


6352  ***  USER  INF0RMATI0N  MESSAGE  6352,  EXTERNAL  S0F  FILE  ***  SUCCESSFULLY  APPENDED  T0  THE  RESIDENT 
S0F. 


o353  ***  USER  INF0RMATI0N  MESSAGE  6353,  SUBSTRUC.WE  ***  ITEM  ***  HAS  BEEN  SUCCESSFULLY  C0MPRESSEO. 


6354  ***  USER  INF0RMATI0N  MESSAGE  6354,  THERE  ARE  ***  FREt  BL0CKS  (***  W0RDS ) 0N  THE  RESIDENT  S0F. 


6355  ***  SYSTEM  INF0RMATI0N  MESSAGE  6355,  EXI0  TERMINATED  WITH  ERR0RS.  DRY  RUN  M0DE  ENTERED. 

The  parameter  DRY  has  been  set  to  -2  to  prevent  matrix  operations  from  occurring  down- 
stream in  this  run. 


6356  ***  USER  WARNING  MESSAGE  6356,  **‘  IS  AN  INVALID  UNIT  F0R  M0DULE  EXI0,  EXTERNAL  FORMAT. 


6357  ***  USER  INF0RMATI0N  MESSAGE  6357,  SUBSTRUCTURE  ***  ITEM  ***  SUCCESSFULLY  C0PIED  FR0M  ***  T0 


635)  ***  USER  IN FORMAT 10N  MESSAGE  6359,  SUBSTRUCTURE  ***  WAS  ORIGINALLY  A SECONDARY  SUBSTRUCTURE. 
0N  THIS  S0F,  IT  IS  A PRIMARY  SUBSTRUCTURE. 


6.2-49  (12/31/77) 


DIAGNOSTIC  MESSAGES 


6361  ***  USER  INFORMATION  MESSAGE  6361,  ’’HASE  1 SUCCESSFULLY  EXECUTED  FOR  SUBSTRUCTURE  ***. 


6362  ***  USER  FATAL  MESSAGE  6362,  MPCS  SET  ***  IS  ILLEGAL.  SUBSTRUCTURE  ***  GRID  POINT  *** 
COMPONENT  ***  SIGNIFIES  A NON-UNIQUE  DEPENDENT  DEGREE  OF  f .TEE  DOM. 


6365  ***  USER  WARNING  MESSAGE  6365,  REQUESTED  OUTPUT  SET  ID  ***  IS  NOT  DECLARED  IN  CASE  CONTROL. 
ALL  OUTPUT  WILL  BE  PRODUCED. 


6366  ***  USER  WARNING  MESSAGE  6366,  THE  RECOVER  OUTPUT  COMMAND  SORT  MUST  APPEAR  BEFORE  THE  FIRST 
BASIC  SUBCOMMAND.  ANY  OTHER  SORT  COMMANDS  ARE  IGNORED- 


6367  ■***  USER  WARNING  MESSAGE  6367,  ILLEGAL  FORMAT  ON  THE  RECOVER  OUTPUT  COMMAND  ***,  COMMAND 
IGNORED. 


6368  ***  USER  WARNING  fCSSAGE  6368,  THE  SUBSTRUCTURE  ***  APPEARING  ON  A BASIC  COMMAND  IS  NOT  A 

COMPONENT  0F  ***.  ALL  OUTPUT  REQUESTS  UNTIL  THE  NEXT  BASIC,  PRINT,  OR  SAVE  ARE  IGNORED. 


6.2-50  (12/31/77) 


NASTRAN  SYSTEM  AND  USER  MESSAGES 


6501  ***  USER  FATAL  MESSAGE  6501,  THE  MANUAL  COMBINE  OPTION  HAS  BEEN  SPECIFIED,  8UT  NO  CONNECTION 
SET  WAS  GIVEN. 


6502  ***  USER  FATAL  MESSAGE  6502,  NO  NAME  HAS  BEEN  SPECIFIED  F0R  THE  RESULTANT  COMBINED  PSEUDO- 
STRUCTURE. 


6504  ***  USER  FATAL  MESSAGE  6504,  A TOLERANCE  MUST  BE  SPECIFIED  FOR  A COMBINE  OPERATION. 


6505  ***  USER  FATAL  MESSAGE  6505,  THE  SYMMETRY  OPTION  ***  CONTAINS  AN  INVALID  SYMBOL. 


6506  ***  USER  FATAL  MESSAGE  6506,  THE  COMPONENT  SUBSTRUCTURE  ***  IS  NOT  ONE  0F  THOSE  ON  THE 
COMBINE  CARD. 


6507  ***  USER  FATAL  MESSAGE  6507,  THE  SUBSTRUCTURE  ***  DOES  NOT  EXIST  ON  THE  S0F. 


6508  ***  USER  FATAL  MESSAGE  6508,  THE  NAME  SPECIFIED  F0R  THE  RESULTANT  PSEUD0ST'  'M  CURE  ALREADY 
EXISTS  ON  THE  S0F. 


6510  ***  USER  FATAL  MESSAGE  6510,  THE  REQUESTED  COMBINE  OPERATION  REQUIRES  SUBSTRUCTURE  BULK  OATA 
WHICH  HAS  NOT  BEEN  GIVEN. 


6511  **-  USER  FATAL  MESSAGE  6511,  THE  REQUESTED  TRANS  SET  ID  ***  HAS  NOT  BEEN  DEFINED  BY  BULK  DATA. 


6512  ***  USER  FATAL  MESSAGE  6512,  REDUNDANT  CONNECTION  SET  ID'S  HAVE  BEEN  SPECIFIED. 


6513  ***  USER  FATAL  MESSAGE  6513,  THE  TRANS  SET  ID  ***  REQUESTED  BY  A GTRAN  BULK  DATA  CARD  HAS  NOT 
BEEN  DEFINED. 


6514  ***  USER  FATAL  MESSAGE  6514,  ERRORS  HAVE  BEEN  F0UND  IN  THE  MANUALLY  SPECIFIED  CONNECTION 
ENTRIES.  SUMMARY  FOLLOWS. 


6515  ***  USER  FATAL  MESSAGE  6515,  GRID  POINT  ***  BASIC  SUBSTRUCTURE  ***  DOES  NOT  EXIST. 


6516  ***  USER  INFORMATION  MESSAGE  6516,  ALL  MANUAL  CONNECTIONS  SPECIFIED  ARE  ALLOWABLE  WITH 
RESPECT  T0  TOLER. 


6517  ***  USER  FATAL  MESSAGE  6517,  THE  BASIC  SUBSTRUCTURE  ***  REFERRED  TO  BY  A RELES  BULK  DATA  CARD 
CANNOT  BE  FOUND  IN  THE  PROBLEM  TABLE  0F  CONTENTS. 


6513  ***  USER  FATAL  MESSAGF  6518,  ONE  OF  THE  COMPONENT  SUBSTRUCTURES  HAS  BEEN  USED  IN  A PREVIOUS 
COMBINE  OR  REDUCE. 

Each  substructure  may  be  used  in  only  one  COMBINE  or  REDUCE.  The  previous  COMBINE  «,r 
REDUCE  must  be  DESTROYed  before  it  may  be  used  again.  An  alternative  is  to  EQUIV 
substructure  in  question  to  a new  substructure  and  then  use  the  new  substructure  in  toe 
desired  COMBINE  operation. 


6519  ***  USER  FATAL  MESSAGE  6519,  REDUNDANT  NAMES  FOR  RESULTANT  PSEUDOSTRUCTURE  HAVE  BEEN  SPECIFIED. 


6.2-51  (12/31/77) 


DIAGNOSTIC  MESSAGES 


6520  ***  USER  FATAL  MESSAGE  6520,  REDUNDANT  VALUES  FOR  TOLER  HAVE  BEEN  SPECIFIED. 


6521  ***  USER  INFORMATION  MESSAGE  6521,  MODULE  COMBI  SUCCESSFULLY  COMPLETED, 


6522  ***  USER  FATAL  MESSAGE  6522,  THE  BASIC  SUBSTRUCTURE  ***  REFERRED  TO  BY  A C0NCT1  BULK  DATA 
CARD  CANNOT  BE  FOUND  IN  THE  PROBLEM  TABLE  OF  CONTENTS. 


6523  ***  USER  FATAL  MESSAGE  6523,  THE  BASIC  SUBSTRUCTURE  ***  REFERRED  TO  BY  A CONCT  BULK  DATA 
CARD  CANNOT  BE  FOUND  IN  THE  PROBLEM  TABLE  OF  CONTENTS. 


6524  ***  USER  FATAL  MESSAGE  6524,  NO-  OF  COLUMNS  OF  MATRIX  E IN  MPY3  IS  UNEOUAL  TO  NO.  OF  COLUMNS 
OF  MATRIX  B FOR  A(T)B  + E PROBLEM. 


6525  ***  USER  INFORMATION  MESSAGE  6525,  TRIPLE  MULTIPLY  TIME  ESTIMATE  FOR  MPY3  - ********** 

(1)  SECONDS. 


6525  ***  USER  INFORMATION  MESSAGE  6525,  TRIPLE  MULTIPLY  TIME  ESTIMATE  FOR  MPYAD  - (AT  * B}*  A + E 

(2)  **********  SECONDS. 


6525  ***  USER  INFORMATION  MESSAGE  6525,  TRIPLE  MULTIPLY  TIME  ESTIMATE  FOR  MPYAD  - AT  * (B*A)  + E 

(3)  **********  SECONDS. 


6526  ***  USER  INFORMATION  MESSAGE  6526,  THE  CENTER  MATRIX  IS  TOO  LARGE  FOR  IN-CORE  PROCESSING. 
OUT-OF-CORE  PROCESSING  WILL  BE  PERFORMED. 


6528  ***  USER  FATAL  MESSAGE  6528,  INCOMPATIBLE  LOCAL  COORDINATE  SYSTEMS  HAVE  BEEN  FOUND. 
CONNECTION  OF  POINTS  IS  IMPOSSIBLE,  SUMMARY  FOLLOWS. 


6530  ***  USER  FATAL  MESSAGE  6530,  THE  BASIC  SUBSTRUCTURE  ***  REFERRED  TO  BY  A GTRAN  CARD  CANNOT 
BE  FOUND  IN  THE  PROBLEM  TABLE  OF  CONTENTS. 


6531  ***  USER  FATAL  MESSAGE  6531,  N0  CONNECTIONS  HAVE  BEEN  FOUND  DURING  THE  AUTOMATIC  CONNECTION 
PROCEDURE. 


6532  ***  USER  FATAL  MESSAGE  6532,  THE  GNEW  OPTION  IS  NOT  CURRENTLY  AVAILABLE. 


65^3  ***  USER  FATAL  MESSAGE  6533,  OPTIONS  PA  HAS  BEEN  SPECIFIED  BUT  THE  LOAP  ITEM  ALREADY  EXISTS 
FOR  SUBSTRUCTURE  ***. 


6534  ***  USER  FATAL  MESSAGE  6534,  OPTIONS  PA  HAS  BEEN  SPECIFIED  BUT  THE  SUBSTRUCTURE  ***  DOES 
NOT  EXIST. 


6551  ***  USER  FATAL  MESSAGE  6551,  MATRIX  B IN  MPY3  IS  N0T  SQUARE  FOR  A(T)BA  + E PROBLEM. 


6552  ***  USER  FATAL  MESSAGE  6552,  NO.  OF  ROWS  OF  MATRIX  A IN  MPY3  IS  UNEQUAL  TO  NO.  OF  ROWS  OF 
MATRIX  B F0R  A(T)B  + E PROBLEM. 


6.2-52  (12/31/77) 


NASTRAN  SYSTEM  AND  USER  MESSAGES 


6553  ***  USER  FATAL  MESSAGE  6553,  N0.  0F  R0WS  0F  MATRIX  A IN  MPY3  IS  UNEQUAL  T0  N0.  0F  C0LUMNS  0F 
MATRIX  B F0R  A ( T ) BA  + E PR0BLEM. 


6554  ***  USER  FATAL  MESSAGE  6554,  N0.  0F  C0LUMNS  0F  MATRIX  E IN  MPY3  IS  UNEQUAL  T0  N0.  0F  C0LUMNS 
0F  MATRIX  A F0R  A ( T ) BA  + E PR0BLEM. 


6555  ***  USER  FATAL  MESSAGE  6555,  MATRIX  E IN  MPY3  IS  N0T  SQUARE  F0R  A(T)BA  + E PR0BLEM. 


6556  ***  USER  FATAL  MESSAGE  6556,  N0.  0F  R0WS  0F  MATRIX  E IN  MPY3  IS  UNEQUAL  T0  N0.  0F  R0WS  0F 
MATRIX  B F0R  BA  + E PR0BLEM. 


6557  ***  USER  FATAL  MESSAGE  6557,  UNEXPECTED  NULL  C0LUMN  0F  A(T)  ENC0UNTERED. 


6558  ***  USER  FATAL  MESSAGE  6558,  INSUFFICIENT  TIME  REMAINING  F0R  MPY3  EXECUTI0N. 


6559  ***  USER  FATAL  MESSAGE  6559,  N0.  0F  R0WS  0F  MATRIX  E IN  MPY3  IS  UNEQUAL  T0  N0.  0F  C0LUMNS 
pF  MATRIX  A FUR  A(T)B  + E PR0BLEM. 


6601  ***  USER  FATAL  MESSAGE  6601,  REQUEST  T0  REDUCE  PSEUD0STRUCTURE  ***  INVALID.  D0ES  N0T  EXIST 
0N  THE  S0F. 


66 02  ***  USER  FATAL  MESSAGE  6602,  THE  NAME  ***  CANN0T  BE  USED  F0R  THE  REDUCED  PSEUD0STRUCTURE. 
IT  ALREADY  EXISTS  0N  THE  S0F. 


6603  ***  USER  FATAL  MESSAGE  6603,  A B0UNDARY  SET  MUST  BE  SPECIFIED  F0R  A REDUCE  0PERATI0N. 


6604  ***  USER  WARNING  MESSAGE  6604,  A B0UNDARY  SET  HAS  BEEN  SPECIFIED  F0R  ***,  BUT  IT  IS  N0T  A 
C0MP0NENT  0F  THE  PSEUD0STRUCTURE  BEING  REDUCED.  THE  B0UNDARY  SET  WILL  BE  IGN0RED. 


6605  ***  USER  WARNING  MESSAGE  6605,  A B0UNDARY  SET  HAS  BEEN  SPECIFIED  F0R  ***  BUT  IT  IS  N0T  A 
PHASE1  BASIC  SUBSTRUCTURE.  THE  B0UNDARY  SET  WILL  BE  IGN0RED. 


6606  ***  USER  FATAL  MESSAGE  6606,  BOUNDARY  SET  ***  SPECIFIED  IN  CASE  C0NTR0L  HAS  N0T  BEEN  DEFINED 
BY  BULK  DATA. 

No  BDYC  bulk  data  has  been  entered. 


6607  ***  USER  FATAL  MESSAGE  6607,  N0  BOYS  0R  BDYS1  BULK  DATA  HAS  BEEN  INPUT  T0  DEFINE  B0UNDARY 
SET  ***. 


6608  ***  USER  FATAL  MESSAGE  6608,  THE  REQUEST  F0R  B0UNDARY  SET  ***,  SUBSTRUCTURE  ***  WAS  N0T 
DEFINED. 


6609  ***  USER  INF0RMATI0N  MESSAGE  6609,  N0  B0UNDARY  SET  HAS  BEEN  SPECIFIED  F0R  C0MP0NENT  ***  0F 
PSEUD0STRUCTURE  ***.  ALL  DEGREES  0F  FREEDOM  WILL  BE  REDUCED. 


6.2-53  (12/31/77) 


DIAGNOSTIC  MESSAGES 


6610  ***  USER  WARNING  MESSAGE  6610,  DEGREES  0F  FREEDOM  AT  GRID  POINT  ***  COMPONENT  SUBSTRUCTURE" 

***  INCLUOED  IN  A BOUNDARY  SET  D0  NOT  EXIST.  REQUEST  WILL  BE  IGN0RED. 

6611  ***  USER  FATAL  MESSAGE  6611,  GRID  P0INT  ***  SPECIFIED  IN  B0UNDARY  SET  ***  F0R  SUBSTRUCTURE 

***  DOES  N0T  EXIST. 

6612  ***  USER  FATAL  MESSAGE  6612,  THE  REDUCE  0PERATI0N  REQUIRES  SUBSTRUCTURE  BULK  DATA  WHICH  HAS 

N0T  BEEN  GIVEN. 

6613  ***  USER  FATAL  MESSAGE  6613,  FOR  RUN-G0,  THE  REDUCED  SUBSTRUCTURE  ***  MUST  ALREADY  EXIST. 

6614  ***  USER  FATAL  MESSAGE  6614,  ILLEGAL  OR  N0N-EXISTANT  STRUCTURE  NAME  USED  ABOVE. 

6615  ***  USER  FATAL  MESSAGE  6615,  ILLEGAL  BOUNDARY  SET  IDENTIFICATION  NUMBER. 

6616  ***  USER  INFORMATION  ft S SAGE  6616,  MODULE  REDUCE  SUCCESSFULLY  COMPLETED. 

6900  ***  USER  INFORMATION  MESSAGE  6900,  LOADS  HAVE  BEEN  SUCCESSFULLY  APPENDED  FOR  SUBSTRUCTURE  ***. 

6901  ***  USER  INFORMATION  MESSAGE  6901,  ADDITIONAL  L0ADS  HAVE  BEEN  SUCCESSFULLY  MERGED  F0R 

SUBSTRUCTURE. 

6951  ***  USER  FATAL  MESSAGE  6951,  INSUFFICIENT  CORE  TO  LOAD  TABLES.  IN  MODULE  L0DAPP,  CORE  = ***. 

6952  ***  USER  FATAL  MESSAGE  6952,  REQUESTED  SUBSTRUCTURE  ***  DOES  NOT  EXIST. 

6953  ***  SYSTEM  FATAL  MESSAGE  6953,  A WRONG  DOMINATION  OF  LOAD  VECTORS  EXISTS  FOR  SUBSTRUCTURE  *** 

6954  ***  SYSTEM  FATAL  MESSAGE  6954,  THE  ****  ITEM  EXISTS  BUT  HAS  N0  ASSOCIATED  PVEC  ITEM  FOR 

SUBSTRUCTURE  ********. 

6956  ***  USER  FATAL  MESSAGE  6956,  INSUFFICIENT  TIME  REMAINING  FOR  MODULE  L0DAPP,  TIME  LEFT  * 

TIME  LEFT  * ********. 

7019  ***  USER  INFORMATION  MESSAGE  7019.  MODULE  DSCHK  IS  EXITING  F0R  REASON  ***  ON  ITERATION 

NUMBER  ******  / PARAMETER  VALUES  ARE  AS  FOLLOWS  DONE  = **********,  SHIFT  = **********, 
DSEPSI  = ************** , 

See  Section  3.5  for  a discussion  of  Rigid  Format  4 output  features. 
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7.1  NASTRAN  DICTIONARY 

This  section  contains  descriptions  of  mnemonics,  acronyms,  phrases,  and  other  coiimonly  used 
NASTRAN  terms.  The  first  column  of  the  Dictionary  contains  the  NASTRAN  terms  in  alphabetical 
order.  The  second  column  contains  a code  indicating  a general  category  for  each  term.  The  codes 
and  categories,  along  with  general  references  to  the  Programmer's  Manual  and  User's  Manual,  are 


as  follows: 

Code 

Category 

General  Reference 

IA 

Input  - Executive  Control 

UM-2.2 

IB 

Input  - Bulk  Data 

UM-2.4 

1C 

Input  - Case  Control 

UM-2.3 

EM 

Executive  Module 

UK- 5. 7 

FMH 

Functional  Module  - Heat 

PM- 4 

FMS 

Functional  Module  - Structura1 

PM- 4 

FMM 

Functional  Module  - Matrix  Operation 

UM-5.4 

FMU 

Functiona1  Module  - Utility 

UM-5.5 

FMX 

Functional  Module  - User 

UM-5.6 

DBM 

Data  Block  - Matrix 

PM-2 

DBML 

Data  Block  - Matrix  List 

PM- 2 

DBT 

Data  81ock  - Table 

PM-2 

P 

Parameter  Name 

UM-3 

PU 

Parameter  set  by  user 

UM-2.4 

L 

Rigid  Format  Label 

UM-3 

PH 

Common  Phrase  or  Term 

M 

Miscellaneous 

The  third  column  of  the  Dictionary  contains  a definition  or  description  of  the  terms  given  in  the 
first  column.  References  to  the  User's  Manual  are  indicated  by  UM-1  and  tne  Progranmer '$  Manual 
by  PM-1,  where  i is  the  section  number  of  the  manual.  References  to  particular  rigid  formats  are 
indicated  by  0-i,  H-i,  or  A-i  where  i is  the  rigid  format  number  in  the  displacement, 
heat,  and  aero  approaches,  respectively. 
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A 

P 

Parameter  value  used  to  control  utility  module  MATGPR  print  of 
A-set  matrices. 

ABFl 

DBM 

[Afa  - Hydroelastic  boundary  area  factor  matrix. 

ABFLT 

DBM 

Transpose  of  tA^f8] 

ACCE 

IC 

Abbreviated  form  of  ACCELERATION. 

ACCELERATI0N 

IC 

Output  request  for  acceleration  vector.  (UM-2.3,  4.2) 

ACPT 

DBT 

Aerodynamic  Conenctlon  and  Property  Data. 

Active  Column 

PH 

Column  containing  at  least  one  nonzero  term  outside  the  band. 

ADD 

FMM 

Functional  module  to  add  two  matrices  together. 

ADD 

M 

Parameter  constant  used  In  utility  module  PARAM. 

ADD5 

FMM 

Functional  module  to  add  up  to  five  matrices  together. 

ADR 

PMS 

Aerodynamic  data  recovery. 

ADUMi 

IB 

Defines  attributes  of  dummy  elements  1 through  9. 

AEFACT 

IB 

Used  to  input  lists  of  real  numbers  for  aeroelastlc  analysis. 

AER0 

DBT 

Aerodynamic  Matrix  Generation  Data. 

AERO 

IB 

Gives  basic  aerodynamic  parameters. 

AER0F 

IC 

Aerodynamic  force  output  request. 

AJJL 

DBML 

Aerodynamic  Influence  Matrix  List. 

ALL 

IC 

Output  request  for  all  of  a specified  type  of  output. 

ALLEDGE  TICS 

IC 

Request  tic  marks  on  all  edges  of  X-Y  plot. 

ALTER 

IA 

Alter  statement  for  DMAP  or  rigid  format. 

ALWAYS 

P 

Parameter  set  to  -1  by  a PARAM  statement  in  the  Piecewise  Linear 
Analysis  Rigid  Format  (D-6). 

AMG 

FMS 

Aerodynamic  Matrix  Generator. 

AMP 

FMS 

Aerodynamic  Matrix  Processor. 

AND 

M 

Parameter  constant  used  ir  executive  module  PARAM. 

A0UT$ 

M 

Indicates  restart  with  solution  set  output  request. 

APD 

FMS 

Aerodynamic  pool  distributor  and  element  generator. 

APP 

IA 

Control  card  which  specifies  approach  (DISP,  DMAP,  HEAT  or  AER0) 

APP 

P 

Approach  flag  used  for  modules  with  several  functions. 

APPEND 

M 

File  may  be  extended  (see  FILE). 

ASET 

IB 

Analysis  set  coordinate  definition  uc-d. 
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ASET1 

IB 

Analysis  sat  coordinate  definition  card. 

AUT0 

IC 

Requests  X-Y  plot  of  autocorrelation  function. 

AUT0 

DBT 

Autocorrelation  function  table. 

AXES 

IC 

Defines  orientation  of  object  for  structure  plot. 

AXIC 

DBT 

Generated  by  Input  File  Processor  3 (IFP3)  for  axlsynmetrlc 
conical  shell  problems. 

AXIC 

IB 

Axl symmetrical  conical  shell  definition  card.  When  this  card 
Is  present,  most  other  bulk  data  cards  may  not  be  used. 

AXIF 

IB 

Controls  the  formulation  of  a hydroelastic  problem. 

AXISYMJ 

M 

Indicates  restart  with  conical  shell  or  hydroelastic  elements. 

AX  I SYMMETRIC 

IC 

Selects  boundary  conditions  for  axlsymmetrlc  shell  problems 
or  specifies  the  existence  of  hydroelastic  fluid  harmonics. 

AXS10T 

IB 

Controls  the  formulation  of  acoustic  analysis  problems. 
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B 

PH 

Upper  semi  band  of  matrix 

B20D 

DBM 

[B^]  - Partition  of  direct  Input  damping  matrix. 

B2PP 

DBM 

[Bpp]  * Direct  Input  damping  matrix  for  all  physical  points. 

B2PP 

IC 

Selects  direct  Input  matrices  - Input  on  DMIG  bulk  data 
cards  for  use  In  Dynamics  Rigid  Formats  (D-7  thru  D-12). 

B2PP$ 

M 

Indicates  restart  with  change  In  direct  Input  damping 
matrl  ces . 

BAA 

DBM 

[B..]  - Partition  of  damping  matrix 

Ad 

BALL  EDGE  TICS 

IC 

Request  for  all  edge  tic  marks  to  be  plotted  on  lower  frame 
of  an  X-Y  plot. 

BAR 

IC 

Requests  structure  plot  for  all  bar  elements. 

BAR0R 

IB 

Bar  orU.itatlon  default  definition. 

BBAR 

PH 

Lower  semiband  of  matrix. 

BDD 

DBM 

[Bjj]  * Damping  matrix  used  In  direct  formulation  of  dynamics 
problems  (D-7  thru  D-9). 

BDEBA 

P 

Parameter  used  to  Indicate  equivalence  of  BDD  and  BAA. 

BDP00L 

DBT 

Hydroelastic  boundary  description  table. 

BDYLIST 

IC 

Structure-fluid  hydroelastic  boundary  definition. 

BEGIN 

EM 

The  first  DMAP  statement  Is  always  BEGIN. 

BEGIN  BULK 

IB 

Control  card  which  marks  the  end  of  the  case  control  deck. 
Cards  following  this  card  are  assumed  to  be  bulk  data  cards. 

BETA 

P 

Factor  In  Integration  algorithm  in  transient  heat  transfer 
analysis. 

BFF 

DBM 

[Bff]  - Partition  of  damping  matrix. 

BGG 

DBM 

[B  ] - Damping  matrix  generated  by  Structural  Matrix 
99  Assembler. 

BGPA 

DBT 

Basic  Grid  Point  Definition  Table  - aerodynamics. 

BGPDT 

DBT 

Basic  grid  point  definition  table. 

BHH 

DBM 

[B^^]  - Partition  of  damping  matrix. 

BKLO 

P 

Constant  parameter  value  used  in  functional  module  SDR2  In 
the  Buckling  Analysis  (D-5)  and  Normal  Modes  with  Differential 
Stiffness  (D-13)  Rigid  Formats. 

BKL1 

P 

Constant  parameter  value  used  In  functional  module  SDR2  In 
the  Buckling  Analysis  Rigid  Format  (D-5). 

BLANK  FRAMES 

IC 

Requests  blank  frames  between  structure  plots  (UM-4.1). 

BLEFT  TICS 

IC 

Request  for  left  edge  tic  marks  to  be  plotted  on  bottom 
frame  of  an  X-Y  ^lot. 
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8 MG 

GMS 

Generates  DMIG  card  Images  describing  Interconnection  of  fluid 
and  structure. 

BNN 

DBM 

[Bnn]  - Partition  of  damping  matrix. 

B0TH 

IC 

Bulk  data  echo  option  - Requests  both  unsorted  and  sorted 
printout  of  bulk  data  deck. 

B0V 

P 

Aerodynamic  parameter  equal  to  the  reference  semichord  divided  by 
velocity. 

BPI 

1C 

Bits  per  Inch  - Plot  tape  density  must  be  specified  on  control 
cards  in  addition  to  this  data  card.  The  required  value  will 
vary  from  one  Installation  to  another. 

BOG 

DBM 

Single-point  forces  of  constraint  for  a Buckling  Analysis 
problem  (D-5). 

BRIGHT  TICS 

IC 

Request  for  right  edge  tick  marks  to  be  plotted  on  bottom  frame 
for  X-Y  plot. 

BUCKLING 

IA 

Selects  rigid  format  for  buckling  analysis. 

BUCKLING 

P 

Constant  parameter  value  used  In  functional  module  READ  In  the 
Buckling  Analysis  Rigid  Format  (D-5). 

BUCKLING 

P 

Used  In  printing  rigid  format  error  messages  for  Buckling 
Analysis  (D-5). 

Bulk  Data  Deck 

PH 

The  third  of  the  three  data  decks  necessary  to  run  a problem 
under  the  NASTRAN  system.  This  deck  begins  after  the  BEGIN  BULK 
card  and  ends  with  the  ENDDATA  card,  and  contains  the  data  of 
the  mathematical  model.  The  format  of  each  bulk  data  card  Is 
fixed  field,  8 or  16  columns  for  each  value. 

BSHH 

DBM 

Total  modal  damping  matrix  - h set. 
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C 

C 

CAER01 

CAER02 

CAER03 

CAER04 

CAER05 

CALC0MP 

CAMERA 

CARONS 

CASE 

Case  Control 

CASECC 

CASE  XX 

CASEYY 

CASEZZ 

CAXIF2 

CAXIF3 

CAXIF4 

CBAR 

CC0NEAX 

CDAMP1 

CDAMP2 

COAMP 3 

CDAMP4 


M Used  In  parameter  section  of  DMAP  statement.  Indicates  that 

parameter  Is  a constant. 

PH  Syntol  for  active  column  In  trlanqular  decomposition  (C  used 
for  active  rows). 

IB  Aerodynamic  panel  element,  doublet  lattice  theory. 


Deck 


IB  Aeroctynamlc  body  element,  doublet  lattice  theory. 

IB  Aerodynamic  surface  element,  Mach  box. 

IB  Aerodynamic  macro  element,  strip  theory. 

lB  Aerodynamic  macro  element,  piston  theory. 

IC  Request  California  Computer  plotter. 

IC  Selects  one  or  both  of  the  two  cameras  for  the  SC  4020  cathode 
ray  tube  electronic  plotter.  This  Information  must  usually 
also  be  given  to  the  plotter  operator  on  the  run  submittal 
slip  which  will  vary  from  one  Installation  to  another.  (UM-4) 

P Parameter  used  to  accumulate  a count  of  all  card  output  punched 

except  the  NASTRAN  restart  dictionary. 

FMS  Extracts  user  request  from  CASECC  for  current  loop  In  dynamics 
rigid  formats  ( D- 7 thru  0-12). 

PH  The  second  of  the  three  data  decks  necessary  to  run  a problem 
under  the  NASTRAN  system.  It  contains  cards  which  select 
particular  data  sets  from  the  Bulk  Data  Oeck,  output  request 
cards  and  titling  Information.  Cards  In  this  deck  are  free 
field. 

D6T  Case  control  data  block. 

DST  Case  control  data  block  as  modified  by  functional  module  CASE. 

DBT  Appended  case  control  data  table. 

DBT  CASEYY  reduced  to  0FREQ  list. 

IB  Acoustic  core  element  connection  definition  card. 

IB  Acoustic  trlanqular  element  connection  definition  card. 

IB  Acoustic  quadrilateral  element  connection  definition  errd. 

IB  Bar  element  connection  definition  card. 

IB  Axlsymemtrlcal  conical  shell  element  connection  card. 

IB  Scalar  damper  connection  definition  card. 

IB  Scalar  damper  property  and  connection  definition  card. 

IB  Scalar  damper  connection  definition  card  (connecting  scalar 

points ) . 

IB  Scalar  damper  property  and  connection  definition  card 

(connecting  scalar  points). 


1 


i 


J 

1 
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CDUM1 

IB 

Defines  definition  card  for  dungy  elements  1 through  9. 

CEAD 

FMS 

Complex  Eigenvalue  Analysis  - Displacement. 

CEIF 

P 

Paremtii'r  used  In  SDR2  In  Complex  Eigenvalue  Analysis  (D-7 
and  D-10/. 

CEIGN 

P 

Parameter  used  In  VDR  in  Complex  Eigenvalue  Analysis  (D-7  and 
D-10). 

CELAS1 

IB 

Scalar  spring  connection  definition  card. 

CELAS2 

IB 

Scalar  spring  property  and  connection  definition  card. 

CELAS3 

IB 

Scalar  spring  connection  definition  card  (connecting  scalar 
points). 

CELAS4 

IB 

Scalar  spring  proerpty  and  connecting  definition  card 
(connecting  scalar  points). 

CENO 

IA 

The  last  card  of  the  Executive  Control  Deck. 

CFLUID2 

IB 

Fluid  core  element  connection  definition  card. 

CFIUID3 

IB 

Fluid  triangular  element  connection  definition  card. 

CFLUID4 

IB 

Fluid  quadrilateral  element  connection  definition  card. 

CHBDY 

IB 

Boundary  element  connection  definition  card  for  heat  transfer 
analysis. 

Checkpoint  PH 

PH 

The  process  of  writing  selected  data  blocks  onto  the  New  Problem 
Tape  for  subsequent  restarts. 

CHEXA1 

IB 

Hexahedron  element  connection  definition  card  - five  tetrahedra. 

CHEXA2 

IB 

Hexahedron  element  connection  definition  card  - ten  tetrahedra. 

CHKPNT 

EM 

Checkpoint  module. 

CHKPNT 

IA 

Request  for  checkpoint  execution. 

CLAMA 

DBT 

Complex  eigenvalue  output  table. 

CLAMAL 

DBT 

Appended  case  control  data  table. 

CLAMAL 1 

DBT 

CLAMAL  reduced  to  AFREQ  list. 

CLEAR 

IC 

Causes  all  parameter  values  used  for  X-Y  plots  to  be  reset  to 
their  default  values  except  plotter  and  the  titles  (UM-4.2). 

CMASS1 

IB 

Scalar  mass  connection  definition  card. 

CMASS2 

IB 

Scalar  mass  property  and  connection  definition  card. 

CMASS3 

IB 

Scalar  mass  connection  definition  card  (connecting  scalar  polnis 

CMASS4 

IB 

Scalar  mass  property  and  connection  definition  card  (connecting 
scalar  points). 

CMETH0D 

IC 

Complex  eigenvalue  analysis  method  selection. 
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CMETH0D$ 

M 

Indicates  restart  with  change  In  complex  eigenvalue  analysis 
method  selection. 

CMPLEV 

P 

Parameter  used  In  GKAD  to  Indicate  complex  eigenvalue  problem. 

Cold  Start 

PH 

A NASTRAN  problem  Initiated  at  Its  logical  begiining,  A cold 
start  will  never  use  an  Old  Problem  Tape  but  It  may  create  a 
New  Problem  Tape  for  subsequent  restarts. 

C010R 

IC 

Selects  Ink  color  for  table  plotters  (UM-4.1). 

C0ND 

DM 

Conditional  transfer. 

C0NM1 

IB 

Structural  mass  element  connection  definition  card. 

C0NM2 

IB 

Structural  mass  element  connection  definition  card. 

C0NR0D 

IB 

Rod  element  property  and  connection  definition  card. 

C0NR0D 

IC 

Requests  structure  plot  for  all  CONROD  elements. 

C0NT 

L 

Continue  If  [Kqo]  Is  nonsingular. 

CONTINUE 

L 

Exit  after  last  loop. 

C0RDIC 

IB 

Cylindrical  coordinate  system  definition  (by  grid  point  ID). 

C0RD1R 

IB 

Rectangular  :oord1nate  system  definition  (by  grid  point  ID). 

C0RD1S 

IB 

Spherical  coordinate  system  definition  (by  grid  point  ID). 

C0RD2C 

IB 

Cylindrical  coordinate  system  definition  (by  coordinates). 

C0RD2R 

IB 

Rectangular  coordinate  system  definition  (by  coordinates). 

C0RD2S 

IB 

Spherical  coordinate  system  definition  (by  coordinates). 

C0SINE 

IC 

Indicates  cosine  boundary  conditions  for  conical  shell  problem. 

C0UPMASS 

P 

Parameter  used  to  request  coupled  mass. 

CPBAR 

P 

Selects  couples  mass  option  for  BAR  element. 

CPHID 

DBM 

Complex  Eigenvectors  - solution  set. 

CPHIA 

DBM 

Complex  eigenvector  matrix.  A- set. 

CPHIH1 

DBM 

PHIHL  reduced  tc  0FREQ  list. 

I CPH1K 

DBM 

Complex  eigenvector  matrix,  aerodynamic  box  points. 

CPHIP 

DBM 

Complex  Eigenvectors  - physical  set. 

CPHIPA 

DBM 

Complex  eigenvector  matrix,  PA-set. 

CPHIPS 

DBM 

Complex  eigenvector  matrix,  PS-set. 

CPQDPLT 

P 

Selects  coupled  mass  option  for  QDPLT  element. 

CPQUAD1 

P 

Selects  coupled  mass  option  for  QUAD1  element. 

CPQUAD2 

P 

Selects  coupled  mass  option  for  QUAD2  element. 
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CPR0D 

CPTR8SC 

CPTRIA1 

CPTRIA2 

CPTRPLT 

CPTU8E 

CQDMEM 

CQDMEM1 

CQDMEM2 

CQDPI.T 

CQUAD1 

CQL1AD2 

CRflD 

CSHFAR 

CSL0T 3 

CS1.0T4 


CSTM 

CSTMA 

CTHRA 

CTflRORG 

CTRAPRG 

CTRBSC 

CTRIA) 

CTRIA? 

CTRIARG 
CTRMTM 
CTRPl r 
CTUBL 
CTWIST 

CURVL  INI  SYMBW. 


P Selects  coupled  mass  option  for  RfiD  and  C0NR0D  elements. 

P Selects  coupled  mass  option  for  TRBSC  element. 

P Selects  coupled  mass  option  for  TRIA1  element. 

P Selects  coupled  mass  option  for  TR1A?  element. 

P Selects  coupled  mass  option  for  TRPLT  element. 

P Selects  coupled  mass  option  for  TUBE  element. 

IB  Quadrilateral  membrane  element  connection  definition  card. 

IB  Isoparametric  quadrilateral  membrane  element  connection 

definition  card. 

IB  Quadrilateral  membrane  element  connection  definition  card. 

IB  Quadrilateral  bending  element  connection  definition  card. 

IB  General  Quadrilateral  element  connection  definition  card. 

IB  Homogeneous  quadrilateral  element  connection  definition  card. 

IB  Rod  element  connection  definition  card, 

IB  Shear  panel  element  connection  definition  card. 

IB  Triangular  slot  element  connection  definition  card  for  acoustic 

analysis. 

IB  Quadrilateral  slot  element  connection  definition  card  for 

acoustic  analysis. 

Din  Coordinate  System  Transformation  Matrices. 

DPT  Coordinate  System  Transformation  Matrices  - Aerodynamics. 

IB  Tetrahedron  element  connection  definition  card. 

IB  Toroidal  ring  element  connection  card. 

IB  Trapezoidal  ring  element  connection  card. 

IB  Basic  bending  triangular  element  connection  definition  card. 

IB  General  triangular  element  connection  definition  card. 

IB  Homogeneous  triangular  element  connection  definition  card. 

IB  lriamiular  ring  element  connection  card. 

IB  lriamiular  membrane  element  connection  definition  card. 

IB  lriamiular  bending  element  connection  definition  card. 

IB  Tube  element  connection  definition  card. 

IB  Twist  panel  element  connection  definition  card. 

IC  Reguest  to  connect  points  with  lines  and/or  to  use  symbols  for 

X-Y  plots. 
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CVISC 

CWEDGE 


Vlxcous  damper  element  connection  definition  card. 
Wedge  element  connection  definition  card. 
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DAREA 

IB 

Data  Block 

PH 

Data  Pool  File 

PH 

DDR 

FMX 

DDR1 

FMS 

DDR2 

FMS 

DDRMM 

FMS 

Deck 

PH 

f •.  * 

:a. 

DEC0M0PT 

P 

* , 

DEC0MP 

FMM 

Defaul  t 

PH 

DEF0RM 

IB 

DEFfJRM 

IC 

DEF0RM$ 

M 

DEF0RMATI0N 

IC 

DELAY 

IB 

Delete 

IB 

DELTAPG 

DBM 

DELTAQG 

DBM 

G2LTAUGV 

DBM 

DENSITY 

IC 

Parameter  value  used  to  control  utility  module  MATGPR  print 
of  solution  set  matrices. 

Dynamic  load  scale  card. 

Designates  a set  of  data  (matrix,  table)  occupying  a file.  A 
file  Is  "allocated"  to  a data  block  and  a data  block  Is  "assigned" 
to  a file. 

An  executive  file  containing  the  OSCAR  and  arty  data  blocks 
pooled  by  the  Executive  Segment  File  Allocator  (XSFA)  module. 

The  contents  of  this  file  are  described  within  the  data  pool 
dictionary  (DPL). 


This  module  is  reserved  for  user  implementation. 

Dynamic  Data  Recovery  - Phase  1. 

Dynamic  Data  Recovers  - Phase  2. 

Dynamic  data  recovery,  matrix  method. 

1.  Job  Control 

2.  Executive  Control  Deck 

3.  Substructure  Control  Deck 

4.  Case  Control  Deck 

5.  Bulk  Data  Deck 

Controls  type  ot  c>>-ithmet1c  used  in  the  decomposition  for 
frequency- response  problems. 

To  decompose  a square  matrix  Into  upper  and  lower  triangular 
factors. 

Many  NASTRAN  data  items  have  default  values  supplied  by  the 
system.  For  example,  the  default  value  for  MAXLINES  Is  200D0. 

Enforced  element  deformation  definition  card. 

Enforced  element  deformation  set  selection. 

Indicates  restart  with  change  In  enforced  element  deformation 
selection. 

Indicates  subcases  to  be  used  for  deformed  structure  plots. 
Dynamic  load  time  delay  card. 

Delete  cards  from  Bulk  Data  Deck, 

Incremental  load  vector  in  Piecewise  Linear  Analysis  Rigid 
Format  (D-6). 

Incremental  vector  of  single  point  constraint  forces  in  the 
Piecewise  Linear  Analysis  Rigid  Format  (D-6). 

Incremental  displacement  vector  in  the  Piecewise  Linear 
Analysis  Riqid  Format  (D-6). 

Density  of  lines  for  SC  4020  plotter. 
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DENSITY 

IC 

Plot  tape  density  must  be  specified  to  plotter  operator  on 
run  submittal  form  and  will  vary  from  one  Installation  to 
another  (UM-4.1). 

DESTRY 

P 

Appended  AJJL  parameter. 

DET 

IB 

Eigenvalue  analysis  method  option  - determinant  (see  EIGR,  EIGB 
EIGC) . 

DET 

P 

Scaled  determinant  | KQ0 | , see  NDET. 

DIFF 

P 

Parameter  used  In  the  Piecewise  Linear  Analysis  Rigid  Format 
(0-6). 

DIFFERENTIAL  STIFFNESS 

1A 

Selects  rigid  format  for  static  analysis  with  differential 
stiffness. 

DIFFSTIF 

P 

Parameter  used  in  the  PRTPARM  module  in  the  Differential 
Stiffness  Rigid  Format  (D-4). 

DIRCEAD 

P 

Used  in  printing  rigid  format  error  messages  for  direct 
complex  eigenvalue  analysis  (D-7). 

DIRECT 

P 

Parameter  used  to  indicate  direct  formulation  of  dynamics 
problems  (D-7  thru  D-9). 

DIRECT  C0MPLEX 
EIGENVALUES 

IA 

Selects  rigid  format  for  direct  complex  eigenvalue  analysis. 

DIRECT  FREQUENCY 
RESPONSE 

IA 

Selects  rigid  format  for  direct  frequency  and  random  response. 

DIRECT  TRANSIENT 
RESPONSE 

IA 

Selects  rigid  format  for  direct  transient  response. 

DIRFRRD 

P 

Used  in  printing  rigid  format  error  messages  for  direct 
frequency  response. 

D1RTRD 

P 

Used  in  printing  rigid  format  error  messages  for  direct 
transient  response  (D-9). 

DISP 

IA 

Displacement  approach  to  structural  analysis. 

UISP 

IC 

Abbreviated  form  of  DISPLACEMENT. 

DISPLACEMENT 

IC 

Request  for  output  of  displacement  vector  or  eigenvector. 
(UM-2.3,  4.2) 

DIT 

DBT 

Direct  Input  Table. 

DIV 

P 

Parameter  constant  used  in  utility  module  PARAM. 

DL0AD 

IB 

Dynamics  load  assembly  definition. 

DL0AD 

IC 

Dynamic  load  set  solution  request. 

DLOADS 

M 

Indicates  restart  with  change  in  dynamic  load  set  request. 

DLT 

DBT 

Dynamic  Loads  Table. 

DM 

DBM 

[D]  - Rigid  body  transformation  matrix. 
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DMAP 

IA 

Approach  option  (Direct  Matrix  Abstraction  Program). 

DMAP  Instruction 

PH 

A statement  In  the  DMAP  Language. 

DMAP  Language 

PH 

Data  block-oriented  language  used  by  the  NASTRAN  Executive 
System  to  direct  the  sequence  and  flow  of  modules  to  be 
executed. 

DMAP  Loop 

PH 

A DMAP  sequence  to  be  repeated,  Initiated  with  a LABEL  DMAP 
Instruction  and  terminated  by  a REPT  DMAP  Instruction. 

DMAP  Module 

PH 

A module  called  by  means  of  a DMAP  instruction. 

DMAP  Sequence 

PH 

A set  of  DMAP  Instructions. 

DMI 

IB 

Direct  Matrix  Input  (data  block  Is  defined  and  used  by  user) 

DMIAX 

IB 

Direct  Matrix  Input  - Axlsymmetrlc,  used  In  dynamic  rigid 
formats  (D-7  thru  D-12). 

DMIG 

IB 

Direct  Matrix  Input  - used  In  dynamic  rigid  formats  (D-7 
thru  D-12). 

Doublet  Lattice 

PH 

Subsonic  aerodynamic  theory. 

CPD 

FMS 

Dynamic  Pool  Distributor. 

DPH 

M 

Data  Pool  Housekeeper  - Executive  routine. 

DPHASE 

IB 

Dynamic  load  phase  lead  card. 

DS0 

P 

Parameter  used  In  functional  module  SDR2  In  the  Differential 
Stiffness  Rigid  Format  (D-4). 

DS1 

P 

Parameter  used  in  functional  module  S0R2  in  the  Differential 
Stiffness  Rigid  Format  (D-4). 

DSC0 

IC 

Abbreviated  form  of  DSC0EFFICIENT. 

DSC0$ 

M 

Indicates  restart  with  change  In  differential  stiffness  load 
factor. 

DSC0EFFICIENT 

IC 

Selects  differential  stiffness  factor  which  Is 
Input  on  a DSFACT  card. 

DSC0SET 

P 

Differential  Stiffness  coefficient  set  number.  Used  In  the 
Differential  Stiffness  Rigid  Format  (D-13). 

DSFACT 

IB 

Differential  stiffness  factor  set  definition  card. 

OSMG1 

FMS 

Differential  Stiffness  Matrix  Generator  - Phase  1. 

DSMb2 

FMS 

Differential  Stiffness  Matrix  Generator  - Phase  2. 

DTI 

IB 

Direct  Table  Input  - means  by  which  user  may  directly  input 
any  table  data  block. 

DUMM0D1 

FMX 

This  module  Is  reserved  for  user  Implementation. 

DWW0D2 

FMX 

This  module  is  reserved  for  user  Implementation. 

i 
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DUNH0O3 

FMX 

This  module  Is  reserved  for  user  Implementation. 

DUMM0D4 

FMX 

This  module  Is  reserved  for  user  Implementation. 

Dummy  Element 

PH 

Provision  for  user  to  Insert  additional  finite  element  Into 
the  NASTRAN  element  library. 

Dump 

PH 

Printed  output  of  contents  of  all,  or  a portion,  of  main 
memory  at  some  point  In  the  problem  solution. 

DYNAMICS 

DBT 

Generated  by  the  Input  File  Processor  (IFP)  for  Real  Eigenvalue 
Buckling,  or  any  of  the  Dynamics  Rigid  Formats  (0-3,  D-5  and 
D-7  thru  D- 1 2 ) . 

D1JE 

DBM 

r-«,<f,»«sh  factors  due  to  extra  points  - real. 

02JE 

DBM 

Downwash  factors  due  to  extra  points  - complex. 

D1JK 

DBM 

Real  part  of  downwash  matrix. 

D2JK 

DBM 

Imaginary  part  of  dowrwash  matrix. 
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E 

P 

Parameter  value  used  by  MATGPR  to  print  matrices  associated  with 
extra  points. 

ECHO 

IC 

Output  request  statement  for  echo  of  bulk  data. 

ECPT 

DBT 

Element  Connection  and  Properties  Table. 

ECPTNL 

D6T 

Nonlinear  subset  of  the  ECPT.  This  data  block  Is  used  only  In 
the  Piecewise  Linear  Analysis  Rigid  Format  (D-6). 

ECPTNL1 

DBT 

Updated  version  of  the  ECPTNL  data  block.  Used  only  In  the 
Piecewise  Linear  Analysis  Rigid  Format  (D-6). 

ECPTNLPG 

P 

Error  flag  for  the  Piecewise  Linear  Analysis  Rigid  Format  (D-6). 
If  all  elements  In  a piecewise  linear  analysis  problem  are 
linear,  this  error  flag  Is  set  and  a DMAP  exit  occurs. 

ECT 

DBT 

Element  Connection  Table. 

ECTA 

DBT 

Element  Connection  Table  - Aerodynamics. 

EOT 

DBT 

Enforced  Deformation  Table  - generated  by  Input  File  Processor. 

EED 

DPT 

Eigenvalue  Extraction  Data  table  (D-3,  D-5,  D-7,  D-10,  D-ll, 
D-12,  D-13,  D-15,  A-10,  A-ll). 

EIGB 

IB 

Real  eigenvalue  extraction  data  for  buckling  analysis  (D-5). 

EIGC 

IB 

Complex  eigenvalue  extraction  data  card  (D-7  and  D-10). 

EIGP 

IB 

Complex  eigenvalue  pole  definition  card  (D-7  and  D-10). 

EIGR 

IB 

Real  eigenvalue  extraction  data  for  normal  mode  analysis 
(D-3,  D-10  thru  D-13,  D-15,  A-10). 

EIGVS 

P 

Number  of  eigenvalues  found  by  CEAD  module. 

ELEMENTS 

1C 

Used  In  element  set  definition  for  structure  plot. 

ELF0RCE 

IC 

Output  request  card  for  element  forces.  (UM-2.3,  4.2). 

ELSETS 

DBT 

Element  plot  set  connection  tables. 

ELSETSA 

DBT 

Data  block  ELSETS,  extended  to  Include  generated  aerodynamic 
elements. 

ELSTRESS 

IC 

Request  for  output  of  element  stresses.  (UM-2.3,  4.2). 

END 

IA 

END  Is  the  last  statement  in  all  DMAP  sequences. 

ENDALTER 

IA 

Last  card  of  alter  packet. 

ENDDATA 

IB 

End  If  Bulk  Data  Deck. 

E0F 

PH 

End-of-File. 

EP0INT 

IB 

Extra  point  definition  card  - used  In  dynamics  problems  only. 

EPSHT 

P 

Used  in  convergence  tests  for  nonlinear  heat  transfer  analysis. 

f 

I 

3 
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EPSILON  SUB  E (ce)  PH  Error  ratio  computed  In  SSG3.  ee  * If  the  referenced  load 

is  {Pj,}  and  rg  ■ eQ  If  the  referenced  load  Is  {PQ}  . See  page 

3.2-10  for  mathematical  definition  of  r and  c„. 

o i 


EPT 

DBT 

Element  Property  Table  - output  by  Input  File  Processor. 

EQAERfD 

DBT 

Equivalence  between  external  points  and  scalar  Index  values  - 
Aerodynamics 

EQOYN 

DBT 

Equivalence  of  Internal  and  external  Indices  - dynamics. 

EQEXIN 

DBT 

Equivalence  of  internal  and  external  Indices. 

EQUIV 

EM 

Equivalence  data  blocks. 

Equivalence 

PH 

Data  blocks  are  considered  equlvalenced  when  references  to 
their  equivalent  names  access  the  same  physical  data  file. 

ERR0R1 

L 

Label  used  when  rigid  format  errors  are  detected. 

ERR0R2 

L 

Label  used  when  r^'d  format  errors  are  detected. 

ERR0R3 

L 

Label  used  when  rigid  format  errors  are  detected. 

ERR0R4 

L 

Label  used  when  rigid  format  errors  are  detected. 

ERR0R5 

L 

Label  used  when  rigid  format  errors  are  detected. 

ERR0R6 

L 

Label  used  when  rigid  format  errors  are  detected. 

EST 

DBT 

Element  Summary  Table. 

ESTL 

DBT 

Element  Summary  Tuble  for  Linear  elements.  Used  only  in  the 
Piecewise  Linear  Analysis  Rigid  Format  (D-6). 

ESTNL 

DBT 

Element  Summary  Table  for  Nonlinear  elements.  Used  only  In  the 
Piecewise  Linear  Analysis  Rigid  Format  (D-6). 

ESTNL1 

DBT 

Updated  version  of  the  ESTNL  data  block.  Used  only  In  the 
Piecewise  Linear  Analysis  Rigid  Format  (D-6). 

EVEC 

DBM 

Partionlng  vector.  D-set  to  A and  E. 

EXCEPT 

IC 

Forms  exceptions  to  string  of  values  In  set  declarations. 

EXCLUDE 

IC 

Used  In  set  definition  for  structure  plots. 

Executive 

PH 

1.  Executive  Control  Deck 

2.  NASTRAN  Executive  System 

Executive  Control 
Deck 

PH 

The  first  of  the  three  data  decks  necessary  to  run  a problem 
under  the  NASTRAN  system.  This  deck  beqlns  with  the  ID  card 
and  ends  with  the  CEND  card.  Among  other  things,  cards  In  this 
deck  select  the  solution  approach  and  rigid  format  to  be  used, 
limit  the  execution  time,  and  control  checkpointing  and  restart 

Executive  System 

PH 

The  Executive  System  Initiates  a NASTRAN  problem  solution  via 
the  Preface,  allocates  files  to  data  blocks  during  problem 
solution,  controls  the  sequence  of  the  modules  to  be  executed, 
and  provides  for  problem  restart  capability. 
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EXIT 

EM 

Program  termination  DMAP  itatamant. 

External  Sort 

PH 

Order  of  grid,  acalar  and  extra  points  determined  by  the  user's 
numerical  order  of  point  identification. 

Extra  Point 

PH 

A "point"  which  Is  defined  on  a EPjUNT  bulk  data  card.  An 
extra  point  has  no  geometrical  coordinates,  defines  only  one 
degree  of  freedom  of  the  model  and  Is  used  only  In  dynamics 
solutions. 
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F 

P 

Parameter  value  used  by  MATGPR  to  print  F-set  matrices. 

FA1 

FMS 

Flutter  Analysis  • Phase  1. 

FA2 

FMS 

Flutter  Analysis  - Phase  2. 

FBS 

FMM 

Forward  and  Backward  Substitution. 

FE 

P 

Parameter  used  by  MATGPR  to  print  out  FE-set  matrices. 

FIAT 

M 

File  Allocation  Table.  Core  resident  executive  table  trfiere 
data  block  names,  status  of  the  data  blocks  (assigned  to  a 
file,  purged,  equlvalenced,  etc.)  and  trailer  for  the  data 
blocks  are  stored. 

FILE 

IA 

Term  appearing  on  the  checkpoint  dictionary  cards  Indicating 
the  file  number  (Internal)  associated  with  a particular  data 
block. 

FILE 

M 

The  FILE  DMAP  statement  specifies  data  block  characteristics 
such  as  TAPE,  SAVE,  and  APPEND. 

File 

PH 

Designates  an  auxiliary  storage  ana  or  unit. 

FIND 

IC 

Selects  parameters  for  structure  plot. 

FINIS 

L 

Label  used  In  all  displacement  rigid  format  DMAPs  to  terminate 
execution  of  DMAP. 

Finite  Element 

PH 

Idealized  unit  of  a structural  model  that  represents  the 
distributed  elastic  properties  of  a structure. 

FIST 

M 

File  Status  Table.  Core  resident  executive  table  where 
Internal  file  names  and  pointers  to  the  FIAT,  pertaining  only 
to  the  module  being  executed,  are  stored. 

FLAGS 

IA 

Term  appearing  on  the  checkpoint  dictionary  cards  indicating  the 
status  of  a data  block  (equlvalenced  or  not). 

FLFACT 

IB 

Specifies  densities,  Mach  nuntoers  and  frequencies. 

FLIST 

DBT 

Flutter  Control  Table. 

FL00P 

P 

Flutter  loop  counter/control. 

FLSYM 

IB 

Structural  symmetry  definition  card  for  use  In  hydroelastic 
problems. 

FLUID 

IC 

Indicates  hydroelastic  harmonic  degrees  of  freedom. 

FLUTTER 

IB 

Defines  flutter  data. 

FMETHDD 

IC 

Flutter  Analysis  Method  Selection. 

FM0DE 

P 

Mode  number  of  first  mode  selected  by  user  In  modal  dynamics 
formulations. 

F0L 

DBT 

Frequency  response  output  frequencies. 

FORCE 

IB 

Static  load  definition  (vector). 

FORCE 

IC 

Request  for  output  of  element  forces. 

FORCE  1 

IB 

Static  load  definition  (magnitude  and  two  grid  points). 
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FBRCE2 

IB 

Static  load  definition  (magnitude  and  four  grid  points). 

FORCE  AX 

IB 

Static  load  definition  for  conical  shell  problem. 

FREEPT 

IB 

Defines  point  on  a free  surface  of  a fluid  for  output  purposes. 

FREQ 

IB 

Frequency  list  definition. 

FREQS 

M 

Indicates  restart  with  change  In  frequencies  to  be  solved. 

FREQ1 

IB 

Frequency  list  definition  (linear  Increments). 

FREQ2 

16 

Frequency  list  definition  (logarithmic  Increments). 

FREQRESP 

P 

Parameter  used  In  S0R2  to  Indicate  a frequency  response  problem. 

FREQUENCY 

IC 

Selects  the  set  of  frequencies  to  he  solved  In  frequency 
response  problems. 

FREQV 

P 

Selects  between  frequency  and  transient  In  aeroelastlc  response. 

FRL 

D6T 

Frequency  Response  list. 

FRIG 

FMS 

Frequency  response  load  generator. 

FRQSET 

P 

Used  In  FRRD  to  Indicate  user  selected  frequency  set. 

FRRD 

FMS 

Frequency  and  Random  Response  - Displacement  approach. 

FRRD2 

FMS 

frequency  response,  with  aerodynamic  matrix  capability. 

FSAVE 

D8T 

Flutter  Storage  Save  Table. 

FSLIST 

IB 

Defines  a free  surface  of  a fluid  in  a hydroelastic  problem. 

Functional  Moduli 

PH 

An  Independent  group  of  subroutines  that  perform  a structural 
analysis  function. 

40  * 
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1.  Parameter  used  by  MATGPR  to  print  G-set  matrices. 

2.  Parameter  used  to  Input  uniform  structural  damping 
coefficient  (D-7  thru  D-9). 

8EI 

DBT 

General  Element  Input. 

GENEL 

IB 

General  element  definition. 

GE#M1 

DBT 

Geometric  data  Input  table  - generated  by  the  Input  File 
Processor. 

GERM2 

DBT 

Connection  Input  table  - generated  by  the  Input  File 
Processor. 

GE#M3 

DBT 

Static  load  and  temperature  Input  table  - generated  by  the 
Input  File  Processor. 

GERM 

DBT 

Displacement  sets  definition  Input  table  - generated  oy  the 
Input  File  Processor. 

61 

FMS 

Geometry  Interpolator. 

GIN# 

H 

General  Input/output.  GIN#  Is  a collection  of  subroutines 
which  Is  the  Input/output  control  system  for  NASTRAN. 

GIN#  Buffer 

PH 

Storage  reserved  In  open  core  for  each  GIN#  file  opened.  The 
size  of  the  buffer  Is  machine  dependent. 

GIN#  File  Number 

PK 

File  number  used  Internally  In  DMAP  modules  to  access  data 
blocks. 

GIV 

IB 

Eigenvalue  analysis  method  option  - Givens  (see  EIGR). 

GKAO 

FMS 

General  [K]  Assembler  * Direct. 

GKAN 

FH5 

General  [K]  Assembler  - Modal. 

GM 

DBM 

[Gl  • multipoint  constraint  transformation  matrix, 
in 

GMD 

DBM 

[G^]  * mulltpolnt  constraint  transformation  matrix  used  In 
dynamic  analysis. 

GNFIAT 

M 

Generate  FIAT.  The  preface  routine  which  generates  the 
Initial  FIAT. 

GO 

DBM 

[G0]  - structural  matrix  partitioning  transformation  matrix. 

GRD 

DBM 

[G^]  - Structural  matrix  partitioning  transformation  matrix 
0 used  In  dynamic  analysis. 

GP1 

FMS 

Geometry  Processor  - part  1. 

GP2 

FMS 

Geometry  Processor  - part  2. 

GP3 

FMS 

Geometry  Processor  - part  3. 

GP4 

FMS 

Geometry  Processor  - part  4. 

GPCT 

DBT 

Grid  Point  Connection  Table. 

GPDT 

DBT 

Grid  Point  Definition  Table. 

GPI 

M 

General  Problem  Initialization  (see  XGPI). 

GPL 

DBT 

Grid  Point  List. 
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6PLA 

DBT 

Grid  Point  List  - Aerodynamics. 

GPLD 

DBT 

Grid  Point  List  used  in  dynamic  analysis. 

GPSETS 

DBT 

Grid  point  plot  sets. 

GPSETSA 

DBT 

Data  block  GPSETS,  extended  to  include  generated  aerodynamic 
grid  points. 

GPSP 

FMS 

Grid  Point  Singularity  Processor. 

GPST 

DBT 

Grid  Point  Singularity  Table. 

GPTT 

DBT 

Grid  Point  Temperature  Table. 

GPWG 

FMS 

Grid  Point  Weight  Generator. 

GRAV 

IB 

Gravity  vector  definition  card. 

GRDPNT 

P 

Used  in  all  displacement  rigid  formats  to  specify  execution 
of  the  grid  point  weight  generator  (GPWG)  by  the  user.  A 
positive  value  references  a grid  point  of  the  structural  model. 
A value  of  zero  indicates  the  origin  of  the  basic  coordinate 
system. 

GRDSET 

IB 

Grid  point  default  definition  card. 

GRID 

IB 

Grid  point  definition  card. 

Grid  Point 

PH 

A point  in  Euclidean  3-dimensional  space  defined  on  a GRID 
bulk  data  card.  A grid  point  defines  6 degrees  of  freedom, 
3 translational  and  3 rotational. 

GRID  P0INTS 

IC 

Used  in  set  definition  for  structure  plots. 

GRIDS 

IB 

Grid  point  definition  card  for  hydroelastic  model. 

GRIDF 

IB 

Grid  point  definition  card  for  axisymmetric  fluid  cavity. 

GRIDS 

IB 

Grid  point  definition  card  for  slotted  acoustic  cavity. 

GTKA 

DBM 

Aerodynamic  transformation  matrix  - k-set  to  a-set. 

GUST 

FMS 

Calculates  loads  due  to  gust. 

GUST 

IB 

Defines  stationary  vertical  gust. 

GUST 

IC 

Aerodynamic  gust  input  request. 

GUSTAER0 

PU 

Requests  matrices  used  only  in  gust  calculations  to  be  computed 
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HARMONICS 

IC 

Controls  number  of  harmonics  output  In  axlsynmetrlc  shell 
problems  and  hydroelastic  problems. 

HB2DD 

DBM 

o 

[8^j]  - Partition  of  heat  capacity  matrix. 

HB2PP 

DBM 

[Bdd]  - Partition  of  heat  capacity  matrix. 

HBAA 

DBM 

[B  ] - Partition  of  heat  capablty  matrix. 

da 

HBDD 

DBM 

[Bdd]  ' Part^on  of  heat  capacity  matrix. 

HBFF 

DBM 

[Bff]  - Partition  of  heat  capacity  matrix. 

HBGG 

DBM 

[Bgg]  - Heat  capacity  matrix. 

HBNN 

DBM 

[Bnn]  - Partition  of  heat  capacity  matrix. 

HOLT 

DBT 

Dynamic  loads  table  for  heat  transfer  analysis. 

Header  record 

PH 

Initial  record  of  a data  block.  Typically  a header  record 
contains  only  2 BCD  words,  the  alphanumeric  name  of  the 
data  block. 

HEAT 

IA 

Selects  heat  transfer  analysis  on  APProach  card. 

HFREQ 

P 

High  frequency  limit  for  modal  formulation  of  dynamics 
problems  (D-10  thru  D-12). 

HKZQD 

DBM 

2 

[K^]  “ Partition  of  heat  conductivity  matrix. 

HK2PP 

DBM 

[K__]  - Partition  of  heat  conductivity  matrix. 
PP 

HKAA 

DBM 

[K  ] - Partition  of  heat  conductivity  matrix. 
93 

HKDD 

DBM 

[Kdd]  - Partition  of  heat  conductivity  matrix. 

HKFF 

DBM 

[K^]  - Partition  of  heat  conductivity  matrix. 

HKFS 

DBM 

[Kf$]  - Partition  of  heat  conductivity  matrix. 

HKGG 

DBM 

[K  ] - Heat  conductivity  matrix,  including  estimated  linear 
99  component  of  radiation. 

HKGGX 

DBM 

[K*g]  - Heat  conductivity  matrix. 

HKNN 

DBM 

[K  1 - Partition  of  heat  conductivity  matrix, 
nn 

HjJEFl  X 

DBT 

Heat  flux  output  table  for  CHBDY  elements. 

HPD0 

DBM 

{ P ^ > - Partition  of  dynamic  load  vector. 

HPDT 

DBM 

{ P^ } - Partition  of  dynamic  load  vector. 

HPP0 

DBM 

{ Pp } - Partition  of  dynamic  load  vector. 

HPS0 

HBM 

(P°)  - Partition  of  dynamic  load  vector. 

HQGE 

DBM 

[Q  ] - Element  radiation  flux  matrix  for  heat  transfer  analysis 

HRAA 

DBM 

[R  1 - Partition  of  radiation  matrix. 

99 

HRDD 

DBM 

[R. .]  - Partition  of  radiation  matrix. 
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HRFF 

DBM 

[Rff]  - Partition  of  radiation  matrix. 

HRGG 

DBM 

[Rgg]  - Radiation  matrix  for  heat  transfer  analysis 

HRNN 

DBM 

[R  ] - Partition  of  radiation  matrix, 
nn 

HSLT 

DBT 

Static  heat  flux  table. 

HTOL 

OBT 

List  of  output  time  steps  for  heat  transfer. 
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IC 

IC 

Transient  analysis  Initial  condition  set  selection. 

ID 

IA 

The  first  card  of  any  data  deck  Is  the  Identification  (ID) 
card.  The  two  data  Items  on  this  card  are  BCD  values. 

IFP 

EM 

Input  File  Processor.  The  preface  module  which  processes  the 
sorted  Bulk  Data  Deck  and  outputs  various  data  blocks  depending 
on  the  card  types  present  In  the  Bulk  Data  Deck. 

IFP1 

EM 

Input  File  Processor  1.  The  preface  module  which  processes  the 
Case  Control  Deck  and  writes  the  CASECC,  PCDB  and  XYCDB  data 
blocks. 

IFP3 

EM 

Input  File  Processor  3.  The  preface  module  which  processes 
bulk  data  cards  for  a conical  shell  problem. 

IFP4 

EM 

Input  File  Processor  4.  The  preface  module  which  processes 
bulk  data  cards  for  a hydroelastic  problem. 

IFT 

FMS 

Inverse  Fourier  transformation. 

IFTSKP 

L 

Used  to  skip  IFT  module. 

I MAG 

IC 

Output  request  for  real  and  imaginary  parts  of  some  quantity 
such  as  displacement,  load,  single  point  force  of  constraint 
element  force,  or  stress. 

INPL 

P 

Parameter  constant  used  in  executive  module  PARAM. 

INCLUDE 

IC 

Used  in  set  definition  for  structure  plots. 

INERTIA 

P 

Used  in  printing  rigid  format  error  messages  for  Static 
Analysis  with  Inertia  Relief  (D-2). 

INERTIA  RELIEF 

IA 

Selects  rigid  format  for  static  analysis  with  inertia  relief. 

INPT 

M 

A reserved  NASTRAN  physical  file  which  must  be  set  up  by 
the  user  when  used. 

INPUT 

FMU 

Generates  most  of  bulk  data  for  selected  academic  problems. 

Input  Data  Block 

PH 

A data  block  input  to  a module.  An  input  data  Mock  must  have 
been  previously  output  from  some  module  and  may  not  be  written  on. 

Input  Data  Cards 

PH 

The  card  input  data  to  the  NASTRAN  system  are  in  3 sets,  the 
Executive  Control  Deck,  the  Case  Control  Deck,  and  the  Bulk 
Data  Deck. 

INPUTT1 

FMU 

Reads  data  blocks  from  GINd-written  user  tapes. 

INPUTT 2 

FMU 

Reads  data  blocks  from  FdRTRAN-written  user  tapes. 

INPUTT3 

FMX 

Dummy  user  input  module. 

INPUTT4 

FMX 

Dummy  user  input  module. 

Internal  Sort 

PH 

Same  order  as  external  sort  except  when  SEQGP  or  SEQEP  bulk 
data  cards  are  used  to  change  the  sequence. 

INV 

IB 

Inverse  power  eigenvalue  analysis  option  - spevidied  on  EIGR, 
EIGB  or  EIGC  cards. 

IRES 

P 

Causes  printout  of  residual  vectors  in  statics  rigid  formats 
when  set  nonnegative  via  a PARAM  bulk  data  card.  (D-l,  D-2, 
D-4,  D-5,  D-6) . 
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.JUMP 

% 

JUMPPL0T 


EM  Unconditional  transfer  DMAP  statement. 

P Parameter  used  by  structure  plotter  modules  PlTSET  and  PLOT. 


A 

4 
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K2DD 

DBM 

2 

- Partition  of  direct  Input  stiffness  matrix. 

K2DPP 

ISM 

2d 

[K“;3  - Direct  Input  stiffness  matrix  for  all  physical  points 
pp  from  bulk  data  deck. 

:c»pp 

DBM 

2 

[K‘p]  - Direct  Input  stiffness  matrix  for  all  physical  points. 

K2PP 

IC 

Direct  Input  stiffness  matrix  selection. 

K2PP$ 

M 

Indicates  restart  with  change  In  direct  Input  stiffness  matrices. 

K2XPP 

DBM 

[K  *]  - Olrect  Input  stiffness  matrix  excluding  hydroelastic 
pp  boundary  stiffness  matrix. 

K4AA 

DBM 

[K*  3 * Partition  of  structural  damping  matrix. 

K4FF 

DBM 

[K^3  * Partition  of  structural  damping  matrix. 

K4GG 

DBM 

[K*  3 - Structural  damping  matrix  generated  by  Structural 
99  Matrix  Assembler. 

K4NN 

DBM 

[Kjn]  - Partition  of  structural  damping  matrix. 

KAA 

DBM 

[K„]  - A-set  stiffness  matrix, 
aa 

KAAB 

DBM 

[K,_3  - Partition  of  stiffness  matrix. 

KBFS 

DBM 

[K*  3 - Partition  of  combination  of  e'lastlc  stiffness  matrix 
matrix  and  differential  stiffness  matrix. 

KBFL 

DBM 

[Kfa  fj3  - Hydroelastic  boundary  stiffness  matrix. 

KBU 

DBM 

[KjJ  - Contoination  of  elastic  stiffness  and  differential 
stiffness  used  in  static  analysis  with  differential 
stiffness. 

KBSS 

DBM 

[K^  ] - Partition  of  combination  of  stiffness  matrix  and 
differential  stiffness  matrix. 

KDAA 

DBM 

[<.3  - Partition  of  differential  stiffness  matrix. 

KDAAM 

DBM 

-[Kd  3 - Differential  stiffness  matrix  used  in  formulation  of 
buckling  problems  (D-5). 

KDAflP 

PU 

-1  for  structural  damping,  +1  for  viscous. 

KDD 

DBM 

[K..]  - Stiffness  matrix  used  in  direct  formulation  of 
dynamics  problems  (D-7  thru  D-9). 

KDEK2 

P 

Parameter  Indicating  equavalence  of  KDD  and  K2DD. 

KDEKA 

P 

Parameter  indicating  equavalence  of  KDD  and  KAA. 

XDFF 

DBM 

[Kdf]  - Partition  of  differential  stiffness  matrix. 

KDFS 

DBM 

[Kdfs3  - Partition  of  differential  stiffness  matrix. 

KDGG 

DBM 

[Kd  3 * Differential  stiffness  matrix  prepared  by  Differential 
99  Stiffness  Matrix  Generator. 

KDNN 

DBM 

[Kdn3  * Partition  of  differential  stiffness  matrix. 
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KDSS 

OBM 

- Partition  of  differential  stiffness  matrix. 

KE 

PH 

Flutter  analysis  method. 

KEF 

DBM 

[Hff] 

- Partition  of  stiffness  matrix. 

KFS 

DBM 

[Kfs] 

- Partition  of  stiffness  matrix. 

K6G 

DBM 

'V 

- Stiffness  matrix  generated  by  Structural  Matrix 
Assembler. 

KGGL 

DBM 

- Stiffness  matrix  for  linear  elements.  Used  only  in 
the  Piecewise  Linear  Analysis  Rigid  Format  (D-6). 

KG6LPG 

P 

Purge  flag  for  XGGl  matrix.  If  set  to  -1,  It  implies  that 
there  are  no  linear  elements  in  the  structural  model.  (D-6). 

KGGNL 

DBM 

- Stiffness  matrix  for  the  nonlinear  elements.  Used 
in  the  Piecewise  Linear  Analysis  Rigid  Format  only. 

KGGSUM 

DBM 

Sum  of  KGGNL  and  KGGL.  Used  in  the  Piecewise  Linear  Analysis 
Rigid  Format  only.  (D-6). 

KGGX 

DCM 

tKgV 

- Stiffness  matrix  excluding  general  elements. 

KGGXL 

DBM 

- Stiffness  matrix  for  linear  elements  (excluding  general 
elements).  Used  in  the  Piecewise  Linear  Rigid  Format 
only.  (D-6). 

KGGY 

DBM 

[Kgg] 

- Stiffness  matrix  of  general  elements. 

KHH 

DBM 

rw 

- Stiffnesi  matrix  used  in  modal  formulation  of  dynamics 
problems  (D-10  thru  D- 1 2 ) . 

KLL 

DBM 

[Kef] 

- Stiffness  matrix  used  in  solution  of  problems  in  static 
analysis  (D-l,  D-2,  D-4,  D-5,  D-6). 

KLR 

DBM 

[K5r] 

- Partition  of  stiffness  matrix. 

KNN 

DBM 

- Partition  of  stiffness  matrix. 

m 

DBM 

- Stiffness  matrix  partition. 

m 

DBM 

- Partition  of  stiffness  matrix. 

KRR 

DBM 

tKrr] 

- Partition  of  stiffness  matrix. 

KSS 

DBM 

[K$s] 

- Partition  of  stiffness  matrix. 

KXHH 

DBM 

Total 

modal  stiffness  matrix  - h-set. 
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L 

P 

Paramater  value  used  by  MATGPR  to  print  L-set  matrices.  \ 

LABEL 

EM 

DMAP  location. 

LABEL 

IC 

Defines  third  line  of  titles  to  be  printed  on  each  page  of 
printer  output.  Also  used  on  plots. 

LABEL 

IC 

Requests  Identification  of  grid  points  and/or  elements  on 
structure  plot. 

LAMA 

DBT 

Real  eigenvalues. 

LBL1 

L 

A label  used  In  displacement  approach  rigid  formats  where  1 
represents  one  or  more  characters  used  to  form  unique  labels. 

LBLL 

DBM 

[L^]  - Lower  triangular  factor  of  [K^]. 

LEFT  TICS 

IC 

Request  for  tic  marks  to  be  plotted  on  left  hand  edge  of 
frame  for  X-Y  plots. 

LFREQ 

P 

Low  frequency  limit  for  modal  formulation  of  dynamics 
problems  (D-10  thru  D-12). 

LGPWG 

L 

Label  used  In  conjunction  with  the  Grid  Point  Weight 
Generator. 

LINE 

IC 

Number  of  data  lines  printed  per  page  of  printer  output. 
It  should  be  set  to  50  for  11  x 17  Inch  paper,  and  to  35 
for  8 1/2  x 17  Irch  paper. 

LLL 

DBM 

[Lw]  - Lower  triangular  factor  of  [K^]. 

LM0DES 

P 

Number  of  lowest  modes  for  modal  formulation  of  dynamics 
problems  (D-10  thru  D-12). 

LOAD 

IB 

Static  load  combination  definition. 

LOAD 

IC 

Static  load  set  selection. 

L0AD$ 

M 

Indicates  restart  with  change  in  static  load  set  request. 

LOGARITHMIC 

IC 

Requests  logarithmic  scales  for  X-Y  plots. 

L0GPAPER 

IC 

Requests  logarithmic  paper  for  X-Y  plots. 

LOO 

DBM 

[L^]  - Lower  triangular  factor  of  [K0()]. 

LOOPl$ 

M 

Indicates  looping  problem  in  modified  restart.  (PM-4.3.7.1) 

LOOPBGN 

L 

Signifies  the  beginning  of  the  Piecewise  Linear  Analysis 
Rigid  Format  DMAP  Loop.  (D-6). 

L0OPEND 

L 

Signifies  the  end  of  the  Piecewise  Linear  Analysis  Rigid 
Format  DMAP  loop.  (D-6). 

LOOPS 

M 

Indicates  looping  problem  in  modified  restart.  (PM-4.3.7.1) 

LO0PT0P 

L 

Top  of  rigid  format  loop 

LOWER  TICKS 

IC 

Request  for  tic  marks  to  be  plotted  on  bottom  edge  of  frame 
for  X-Y  plots. 

LSING 

L 

Used  if  [K  ] is  singular. 
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LUSET 

LUSETA 

LUSETD 


P Order  of  USET. 

p Number  of  degrees  of  freedom  In  the  pa  displacement  set. 

p Order  of  USETD. 
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M 

P 

Parameter  value  used  by  MATGPR  to  print  M-set  matrices. 

M2DD 

DBM 

[M^J  - Partition  of  direct  Input  mass  matrix. 

M2  DPP 

DBM 

[M*!?]  - Direct  Input  mass  matrix  for  all  physical  points  from 
W Bulk  Data  Deck. 

M2PP 

DBM 

[M*p]  - Direct  Input  massmatrlx  for  all  physical  points. 

M2  PP 

IC 

Direct  Input  mass  matrix  selection. 

M2PP$ 

M 

Indicates  restart  with  change  In  direct  Input  mass  matrices. 

MAA 

DBM 

[Mae]  - Partition  of  mass  matrix. 

MACH 

PU 

Velocity  divided  by  speed  of  sound. 

MASS 

IB 

Eigenvector  normalization  option  - used  on  EIGR  card. 

MAT1 

IB 

Material  definition  card  for  Isotropic  material. 

MAT2 

IB 

Material  definition  card  for  anisotropic  material. 

MAT3 

IB 

Material  definition  card  for  orthotropic  material. 

MAT4 

IB 

Thermal  material  definition  card  for  Isotropic  material. 

MAT5 

IB 

Thermal  material  definition  card  for  anisotropic  material. 

MATGPR 

FMU 

Utility  module  for  printing  matrices. 

MATP0JIL 

DBT 

Grid  point  oriented  direct  Input  matrix  data  pool,  output  by 
Input  File  Processor  and  used  by  functional  module  MTRXIN. 

MATPRN 

FMU 

Utility  module  for  printing  matrices. 

MATPRT 

FMU 

Utility  module  for  printing  matrices. 

Matrix  Control  Block 

PH 

A seven  word  array,  the  first  word  Is  a GIN0  file  number, 
and  words  2 through  7 comprise  a matrix  trailer. 

Matrix  Data  Block 

PH 

A data  block  Is  classified  as  a matrix  If  and  only  If  It  is 
generated  by  one  of  the  NASTRAN  matrix  packing  routines, 
PACK  or  BLDPK. 

Matrix  Decomposition 

PH 

A factorization  of  a matrix  K so  that  K * LU  where  L Is  a 
unit  lower  triangular  matrix  and  U Is  an  upper  triangular 
matrix. 

MATS! 

IB 

Specifies  table  references  for  stress-dependent  material 
properties. 

MATT1 

IB 

Specifies  table  references  for  temperature-dependent 
Isotropic  material  properties. 

XATT2 

IB 

Specifies  table  references  for  temperature-dependent 
anisotropic  material  properties. 

MATT  3 

IB 

Specifies  table  references  for  temperature -dependent 
orthotropic  material  properties. 

MATT4 

IB 

Specifies  table  references  for  temperature-dependent 

Isotropic,  thermal  material  properties. 
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MATT5 

IB 

MAX 

IB 

MAXIMUM  DEFORMATION 

IC 

MAXIT 

P 

MAXLINES 

IC 

MCE1 

FMS 

MCE2 

FMS 

MOD 

DBM 

MOEMA 

P 

MDLCEAD 

P 

MDLFRRD 

P 

MDLTRD 

P 

HEF1 

DBT 

me  F2 

DET 

MERGE 

FMM 

MES1 

DBT 

MES2 

DBT 

METHOD 

IC 

METHODS 

M 

MFF 

DBM 

MGG 

DBM 

MHH 

DBM 

MI 

DBM 

MIND 

P 

MKAER01 

IB 

MKAER02 

IB 

Specific*  table  reference*  for  temperature-dependent, 
anisotropic,  thermal  material  properties. 

Eigenvector  normalization  option  - used  on  EIGR,  EIGB  and 
E16C  cards. 

Indicates  scale  for  deformed  structure  plots. 

Limits  maximum  n unfear  of  Iterations  In  nonlinear  heat  transfer 
analysis. 

Maximum  printer  output  line  count  - default  value  Is  20000. 

Multipoint  Constraint  Eliminator  - part  1. 

Multipoint  Constraint  Eliminator  - part  2. 

[Mjj]  * Mm*  metrlx  used  In  direct  formulation  of  dynamics 
""  problems  (D-7  thru  D-9). 

Parameter  Indicating  equivalence  of  MOO  and  MAA. 

Used  In  printing  rigid  format  error  messages  for  modal 
complex  eigenvalue  analysis  (D-10). 

Used  In  printing  rigid  format  error  messages  for  modal 
frequency  response  (D-ll). 

Used  In  printing  rigid  format  error  messages  for  modal 
transient  response  (0-12). 

Modal  element  forces.  Sort  1 for  0FP. 

Modal  element  forces.  Sort  2 for  0FP. 

Matrix  merge  functional  module. 

Modal  element  stresses,  Sort  1 for  0FP. 

Modal  element  stresses,  Sort  2 for  0FP. 

Selects  method  for  real  eigenvalue  analysis. 

Indicates  restart  with  change  In  eigenvalue  extraction 
procedures. 


[Mff]  - Partition  of  mass  matrix. 

[M  ] - Mass  matrix  generated  by  Structural  Matrix  Assenfeler. 

[M..  ] - Mass  matrix  used  In  modal  formulation  of  dynamics 
hh  problems  (D-10  thru  D-12). 

[m]  - Modal  mass  matrix. 

Minimum  diagonal  term  of  [U__]. 

Provides  table  of  Mach  numbers  and  reduced  frequencies  (k). 
Provides  list  of  Mach  nunfeers  (m)  and  reduced  frequencies  ( k ) . 
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NLL 

DBM 

[MUJ  - Partition  of  mass  matrix. 

MLR 

DBM 

[Mj,r]  - Partition  of  mass  matrix. 

MNN 

DBM 

[M.  1 - Partition  of  matrix. 

MBA 

DBM 

tM0al  - Partition  of  mass  matrix. 

MB  DA 

FMX 

This  module  Is  reserved  for  user  Implementation. 

MBOACC 

FMS 

Mode  Acceleration  Output  Reduction  Module. 

MBDAl 

IC 

Requests  structure  plots  of  mode  shapes. 

MBDAL 

P 

Indicates  modal  as  opposed  to  direct  formulation  of  dynamics 

MBDAL  CBMPLEX  EIGENVALUES  I A 

Selects  rigid  format  for  modal  complex  eigenvalue  analysis. 

MBDAL  FREQUENCY  RESPONSE 

IA 

Selects  rigid  format  for  modal  frequency  and  random  response. 

MBDAL  TRANSIENT  RESPONSE 

IA 

Selects  rigid  format  for  modal  transient  response. 

MODS 

FMX 

This  module  Is  reserved  for  user  Implementation. 

MBOC 

FMX 

This  module  Is  reserved  for  user  Implementation. 

MODEL 

IC 

Indicates  model  number  of  structure  plotter. 

MODES 

IA 

Selects  rigid  format  for  normal  modr  analysis. 

MODES 

IC 

Duplicates  output  requests  for  f-igenvalut  problems . 

MODES 

P 

Used  In  printing  rigid  forms!  error  messag-i  for  normal  modes 
analysis  (D-3). 

Modified  Restart 

PH 

Restarting  (see  Restart)  a t;’  jTRAN  problem  and  redirecting  Its 
solution  by  changing  the  rigid  format  and/or  selected  Input  data 

Module 

PH 

A logical  group  of  subroutine*  which  performs  a defined 
function. 

M0MAX 

IB 

Conical  shell  moment  definition  card. 

MOMENT 

IB 

Static  moment  load  definition  (vector). 

MOMENT 1 

IB 

Static  moment  load  definition  (magnitude  and  two  grid  points). 

MOMENT 2 

IB 

Static  moment  load  def.nltlon  (magnitude  and  four  grid  points). 

MOO 

DBM 

[M  .]  - Partition  of  r?$$  matrix. 

MPC 

IB 

Multipoint  constrain*  deflnliUn. 

MPC 

IC 

Multipoint  constraint  set  request 

MPCS 

M 

Indicates  restart  with  chan*?  In  point  constraints. 

MPCAOD 

IB 

Multipoint  constraint  set  definition. 

MPCAX 

IB 

Conical  shell  multipoint  constraint  definition. 

MPCF1 

P 

No  multipoint  constraints. 
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MPHIPA1 

MPHIPA2 

MPl 


MPY 

MPY  AD 

MQP1 

MQP2 

MR 

MRR 

MTRXIN 

MX 

I ^ MXHH 
| ..  MY 

MZ 


p No  change  in  multipoint  constraints  for  loop. 

D6T  Eigenvector*,  rA-set,  sort  1. 

DBT  Eigenvectors,  PA-srt,  sort  2. 

PH  Module  properties  mt.  The  MPl  defines  each  DMAP  module's 
name,  the  number  of  input,  output  and  scratch  files  required 
and  the  parameter  Hit,  It  Is  used  by  the  preface  module 
SGP1  to  generate  the  0SCAR. 

DBT  Material  Prop-antics  Table  - outout  by  Input  File  Processor. 

M PaiMiw  Hr  . rnstant  used  In  ex*.'>i,1ve  module  PARAM. 

FMM  Peri  ir;  luUlply-add  matrix  operation. 

DBF  Constraint  forces,  PA*set,  sort  1. 

DBT  Constraint  forces,  PA-set,  sort  2. 

DBM  [mr ] - Rigid  body  mass  matrix. 

DBM  [M  1 - Partition  of  mass  matrix, 
rr 

FMS  Selects  direct  Input  matrices  for  current  loop  in  dynamics 
problems  (D-7  thru  D-12). 

1C  Indicates  negative  x-axIs  direction  for  structure  plot. 

DBM  Totel  modal  mass  matrix  - h-set. 

1C  Indicates  negative  y-axls  direction  for  structure  plot. 

IC  Indicates  negative  z-axls  direction  for  structure  plot. 


40  V 

Ml 
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N 

M 

Used  In  parameter  section  of  DHAP  statement.  Indicates  that 
parameter  may  not  be  given  an  Initial  value  with  a PARAM  bulk 
data  card. 

N 

P 

Parameter  value  used  by  MATGPR  to  print  h-set  matrices. 

NASTPLT 

1C 

Requests  NASTRAN  general  purpose  plotter. 

NASTRAN 

H 

Acronym  for  NAsa  STRuctural  ANalysIs  program. 

NASTRAN  Data  Deck 

PH 

The  composite  deck  enlisting  of  the  Executive  Control  Deck, 
the  Case  Control  Deck,  and  the  Bulk  Data  Deck.  This  deck,  whi 
proceeded  by  any  necessary  operating  system  control  cards, 
constitutes  the  complete  card  Input  for  a NASTRAN  run  (PM-5). 

NDET 

P 

Power  of  10  used  to  scale  parameter  DET. 

NE 

P 

Parameter  value  used  by  MATGPR  to  print  out  NE-set  mstrkss. 

NE1GV 

P 

Number  of  real  eigenvalues  found. 

NEVER 

P 

Set  to  *1  by  a DMAP  PARAM  statement  In  the  Piecewise  Linear 
Analysis  Rigid  Format  (D-6). 

New  Problem  Tape 

PH 

See  Problem  Tape. 

NJ 

P 

Number  of  degrees  of  freedom  in  the  j displacement  set. 

NK 

P 

Number  of  degrees  of  freedom  in  the  k displacement  set. 

NLFT 

DBT 

Nonlinear  function  table. 

NLL0AD 

IC 

Requests  nonlinear  load  output  for  transient  problems. 

N0 

IA 

Option  used  on  CHKPNT  card,  indicates  that  no  checkpoint  is 
desired. 

N0A 

P 

Indicates  no  constraints  applied  to  structural  model. 

N0ABFL 

P 

No  fluid-structure  interface  in  a hydroelastic  problem. 

N0B2PP 

P 

No  direct  input  damping  matrix. 

N0BGG 

P 

No  viscous  damping  matrix  (H-7  thru  D-9). 

N0CEAD 

p 

Used  to  skip  CEAD  module  when  not  required. 

N0CSTM 

P 

No  Coordinate  System  Transformation  Matrices. 

N0D 

P 

No  output  request  that  is  limited  to  independent  degrees  of 
freedom. 

N0DJE 

PU 

Positive  value  selects  D1JE  and  D2JE  from  1NPUTT2. 

N0DIT 

P 

No  Dynamic  Loads  Table. 

N0EED 

P 

No  Eigenvalue  Extraction  Data. 

N0ELKT 

P 

No  elements  are  defined. 

N0FL 

P 

No  fluid-structure  Interface  and  no  fluid  gravity  in  a hydro- 
elastic  problem. 
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N0FRL 

P 

No  Frequency  Response  List. 

N0FRY 

P 

Used  by  aeroelastlc  response  for  transient  solution. 

N0GENEL 

P 

No  general  elements. 

N0GPDT 

P 

No  Grid  Point  Definition  Table. 

N0GPST 

P 

No  grid  point  singularity  table. 

N0GRAV 

P 

No  gravity  loads. 

N0GUST 

P 

No  gust  Input. 

N0H 

L 

Used  to  skip  modal  output. 

N0H 

P 

Used  to  skip  modal  output. 

N0K2PP 

P 

No  direct  Input  stiffness  matrices. 

N0K4GG 

P 

No  structural  damping  matrix. 

N0KBFL 

P 

No  fluid  gravity  or  structural  Interface  In  a hydroelastic 
problem. 

N0L 

P 

No  Independent  degrees  of  freedom. 

N0LIN1 

IB 

Nonlinear  transient  dynamic  load  set  definition  card. 

N0LIN2 

IB 

Nonlinear  transient  dynamic  load  set  definition  card. 

N0LIN3 

IB 

Nonlinear  transient  dynamic  load  set  definition  card. 

N0LIN4 

IB 

Nonlinear  transient  dynamic  load  set  definition  card. 

N0L00PJ 

M 

Indicates  restart  of  problem  without  DMAP  loop.  (PM-4.3.7.1) 

N0M2DPP 

P 

No  direct  Input  mass  matrix  from  Bulk  Data  Deck. 

N0M2PP 

P 

No  direct  Input  mass  matrices. 

N0MGG 

P 

If  functional  module  SMA?  generates  a zero  mass  matrix,  NOMGG 
Is  set  to  -1.  Otherwise,  It  Is  set  to  +1. 

N0M0D 

P 

Mode  acceleration  data  recovery  not  requested. 

N0NCUP 

P 

Indicates  diagonal  MHH,  BHH,  and  KHH  allowing  uncoupled 
solution  In  TRD  and  FRRD. 

N0NE 

IC 

Override  for  output  and  bulk  data  deck  echo  requests. 

N0NLIFT 

P 

No  nonlinear  function  table. 

N0NLINEAR 

IC 

Selects  nonlinear  load  for  transient  problems. 

N0NLSTR 

P 

No  stress  output  request  for  nonlinear  elements  (D-6). 

N0P 

M 

Parameter  constant  used  In  executive  module  PARAM. 

N0P 

P 

No  output  request  Involving  dependent  degrees  of  freedom  or 
stresses. 

I 
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N0PF 

L 

Skip  load  calculations  In  transient  aeroelastlc  response. 

N0PSDL 

P 

No  Power  Spectral  Density  List. 

NORMAL  MODES 

IA 

Selects  rigid  format  for  normal  mode  analysis. 

NORN 

P 

No  random  requests. 

NOSET 

P 

No  dependent  coordinates. 

N0SIMP 

P 

No  structural  elements  are  defined. 

N0S0RT2 

P 

No  request  for  output  sorted  by  point  number  or  element  number. 

N0SR 

P 

No  single-point  constraints  or  free  body  supports. 

NOT 

M 

Parameter  constant  used  In  utility  module  PARAM. 

N0TFI 

P 

No  Transfer  Function  List. 

NOTRL 

P 

No  Transient  Response  List. 

NOUE 

P 

No  extra  points  Introduced  for  dynamic  analysis. 

N0UE1 

L 

No  extra  points. 

N0XYCBD 

P 

-1  Indicates  no  XY  output  requests. 

NOXY0UT 

L 

No  XY-output  requests. 

N0XYPL 

P 

No  XY-plot  requests. 

N0XYPLTT 

L 

No  XY-plot  requests. 

NPLALIM 

P 

Set  by  module  PLA1  as  the  Piecewise  Linear  Analysis  Rigid 
Format  DMAP  loop  counter.  (D-6) 

NPTP 

M 

New  Problem  Tape  - a reserved  NASTRAN  physical  file 
which  must  be  set  up  by  the  user  when  used. 

NSIL 

P 

Order  of  SIl.  table. 

NSIL1 

P 

Number  of  grid  and  scalar  points. 

NSKIP 

P 

Locate  current  boundary  conditions  in  Case  Control. 

NUMF 

M 

New  User  Master  File  - used  only  when  operating  NASTRAN  as 
a user  master  file  editor.  (See  UMFEDIT).  A reserved 
NASTRAN  physical  file  which  must  be  set  up  by  the 
user  when  used. 

NVECTS 

P 

Number  of  eigenvectors  found. 
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• 

P 

Parameter  value  used  by  MATGPR  to  print  0-set  matrices. 

•BE  FI 

D8T 

Element  force  output  table  (D-5). 

0BES1 

DBT 

Element  stress  output  table  (D-5). 

0BQG1 

DBT 

Forces  of  single  point  constraint  output  table  (D-5). 

0CEIGS 

DBT 

Complex  eigenvalue  summary  table  (D-7,  D-10). 

•CPHIP 

DBT 

Complex  eigenvector  output  table  (D-7,  D-10). 

•CPHIPA 

DBT 

Complex  eigenvector  output  table,  aeroelastic. 

•EF1 

DBT 

Element  force  output  table  (D-l,  D-2,  D-4,  D-5,  D-6). 

•EK2 

DBT 

Element  force  output  table  - S0RT2  (D-9,  D-12). 

0EFB1 

DBT 

Element  force  output  table  (D-4). 

jJEFCl 

DBT 

Element  force  output  table  - complex  (D-7,  D-8,  D-10,  D-ll). 

0EFC2 

DBT 

Element  force  output  table  - complex  - S0RT2  (D-8,  D-ll). 

0EIGS 

DBT 

Real  Eigenvalue  sunmary  output  table  (D-3,  D-5). 

•ESI 

DBT 

Element  stress  output  table  (D-l,  D-2,  D-4,  D-5,  D-6). 

0ES2 

DBT 

Element  stress  output  table  - S0RT2  (D-9,  D-12). 

0ESB1 

DBT 

Element  stress  output  table  (D-4). 

•ESC1 

DBT 

Element  stress  output  table  - complex  (D-7,  D-8,  D-10,  D-ll). 

•ESC2 

DBT 

Element  stress  output  table  - complex  - S0RT2  (D-8,  D-ll). 

0FP 

FMS 

Output  File  Processor. 

•FREQ 

IC 

Output  Frequency  set. 

•FREQUENCY 

IC 

Selects  from  the  solution  set  of  frequencies  a subset  for 
output  requests. 

•GPST 

DBT 

Grid  point  singularity  output  table. 

•GPHG 

DBT 

Grid  point  weight  generator  output  table. 

Old  Problem  Tape 

PH 

See  Problem  Tape. 

•L0AD 

IC 

Request  for  output  of  external  load  vector. 

•MIT 

IB 

Omitted  coordinate  definition  card. 

•MIT 

P 

Indicates  no  omitted  coordinates. 

•MIT1 

IB 

Omitted  coordinate  definition  card. 

•MITAX 

IB 

Omitted  coordinate  definition  card  for  conical  shell 
problems . 

0NLES 

DBT 

Output  table  for  nonlinear  element  stresses  (D-6). 

Open  Core 

PH 

A contiguous  block  of  working  storage  defined  by  a labeled 
common  block,  whose  length  is  a variable  determined  by  the 
NASTRAN  executive  routine  C0RS2. 

0PG1 

DBT 

Static  load  output  table  (D-l,  D-2,  D-4,  D-5,  D-6). 
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jWHID 

0PHIG 

0PHIH 

0PNL1 

0PNL2 

0PP1 
| PPP1 
0PP2 
0PPC1 
0PPC2 
0PTP 

PQBG1 

0QG1 

0QP1 

0QP2 

0QPC1 

0QPC2 

| JKJPCAI 
0R 

ORIGIN 

0RTH0GRAPHIC 

0SCAR 

j 0TIME 
fJUBGVl 
0UDV1 
0UDV2 
0UDVC1 


DBT  Output  table  for  complex  eigenvectors  - solution  set  (D-7), 

OBT  Eigenvector  output  table  (D-3,  D-5). 

DBT  Output  table  for  complex  eigenvectors  - solution  set  (0-10). 

DBT  Output  table  for  nonlinear  loads  - solution  set,  S0RT1 

(D-9,  D- 12). 

DBT  Output  table  for  nonlinear  loads  - solution  set,  S0RT2 
(D-9,  D-12). 

DBT  Dynamic  load  output  table  (D-9,  D-12). 

DBT  Aerodynamic  transient  load  output  table,  sort  1. 

OBT  Dynamic  load  output  table  - S0RT2  (D-9,  D-12). 

DBT  Dynamic  load  output  table  - S0RT1 , complex  (D-8,  0-11). 

DBT  Dynamic  load  output  table  - S0RT2,  complex  (D-8,  D-ll). 

M Old  Problem  Tape  - a reserved  NASTRAN  physical  file 

which  must  be  set  up  by  the  user  when  used. 

DBT  Forces  of  single-point  constraint  output  table  (D-4). 

DBT  Sinqle-point  constraint  force  output  table  (D-l,  D-2,  D-4, 

D-5,  0-6). 

DBT  Single-point  constraint  force  output  table  S0RT1  (D-9,  D-12). 

DBT  Single-point  constraint  force  output  table  S0RT2  (D-9,  D-12). 

DBT  Single-point  constraint  force  output  table  - complex,  S0RT1 
(D-7,  D-8,  D-10,  D-ll). 

DBT  Single-point  constraint  force  output  table  - complex,  S0RT2 
(0-7,  D-8,  D-1C,  D-ll). 

DBT  Complex  constraint  force  output  table,  aeroelastic. 

M Parameter  constant  used  in  executive  module  PARAM. 

IC  Locates  origin  for  structure  plot. 

IC  Specifies  orthographic  projection  for  structure  plot. 

PH  Operation  sequence  control  array.  Executive  table  residing 

on  the  Data  Pool  File  which  contains  the  sequence  of  operations 
to  be  executed  for  a problem  solution.  The  0SCAR  is  an 
expansion  of  a DMAP  sequence,  either  input  by  the  user  or 
extracted  from  a rigid  format,  in  internal  format. 

IC  Time  selection  for  output. 

DBT  Displacement  vector  output  table  (D-4). 

DBT  Displacement  vector  output  table  - solution  set,  S0RT1  (D-9). 

DBT  Displacement  vector  output  table  - solution  set,  S0RT2  (D-9). 

DBT  Displacement  vector  output  table  - solution  set,  S0RT1,  complex 

(D-8,  D-ll). 
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0UDVC2 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT2, 
complex  (D-8,  D-ll). 

0UGV1 

DBT 

Displacement  output  table  (D-l,  D-2,  D-4,  D-5,  D-6). 

0UHV1 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT1  (D-12). 

0UHV2 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT2  (D-12). 

0UHVC1 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT1, 
complex  (D-ll). 

0UHVC2 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT2 
complex  (D-ll). 

0UPV1 

DBT 

Displacement  vector  output  table  - S0RT1  (D-9,  D-12). 

0UPV2 

DBT 

Displacement  vector  output  table  - S0RT2  (D-9,  D-12). 

0UPVC1 

DBT 

Displacement  vector  output  table  - complex,  S0RT1  (D-8,  D-ll). 

0UPVC2 

DBT 

Displacement  vector  output  table  - complex,  S0RT2  (D-8,  D-11). 

0UTPUT 

FMX 

This  module  Is  reserved  for  user  implementation. 

0UTPUT 

IC 

Marks  beginning  of  printer  output  request  packet  - optional. 

Output  Data  Block 

PH 

A data  block  output  from  a module.  A data  block  may  be  output 
from  one  and  only  one  module.  Having  been  output.  It  may  be 
used  as  an  Input  data  block  as  many  times  as  necessary. 

0UTPUT1 

FMU 

Writes  data  blocks  on  GIN0-wr1tten  user  tapes. 

0UTPUT2 

FMU 

Writes  data  blocks  on  F0RTRAN-wr1 tten  user  tapes. 

0UTPUT3 

FMU 

Punches  matrices  on  DMI  cards. 

0UTPUT4 

FMX 

Dummy  user  output  module. 

0UTPUT(PL0T) 

IC 

Marks  beginning  of  output  request  packet  for  structure  plots. 

0UTPUT(XY0UT ) 

IC 

Marks  beginning  of  output  request  packet  for  X-Y  plots. 

0UTPUT (XYPL0T) 

IC 

Marks  beginning  of  output  request  packet  for  X-Y  plots. 

0VG 

DBT 

Output  aeroelastlc  curve  requests  (V-g  or  V-f). 
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p 

P 

Parameter  value  used  in  MATGPR  to  print  P-set  matrices. 

p 

PH 

Flutter  analysis  method. 

Packed  Format 

PH 

A matrix  is  said  to  be  In  packed  format  If  only  the  nonzero 
elements  of  the  matrix  are  written. 

PAER01 

IB 

Associated  bodies  for  Doublet  Lattice  panels. 

PAER02 

IB 

Properties  of  aerodynamic  bodies. 

PAER03 

IB 

Defines  Mach  Box  geometries. 

PAER04 

IB 

Properties  of  strips  (strip  theory). 

PAER05 

IB 

Properties  of  strips  (piston  theory). 

PAPER  SIZE 

IC 

Selects  paper  size  for  structure  plots  using  table  plotters. 

PARAM 

FMU 

Performs  specified  operations  on  DMAP  parameters. 

PARAM 

IB 

Parameter  definition  card. 

Parameter 

PH 

A FORTRAN  variable  communicated  to  a DMAP  module  by  the  NASTRAN 
Executive  System  through  blank  common.  A parameter's  position 
in  the  DMAP  calling  sequence  tc  a module  corresponds  to  the 
position  of  the  parameter  in  blank  common  at  module  execution 
time. 

PARAM 

FMU 

Selects  parameters  from  a user  input  matrix  or  table. 

PARAMR 

FMU 

Performs  specified  operations  on  real  or  complex  parameters. 

PARTN 

FMM 

Matrix  partitioning  functional  module. 

PBAR 

IB 

Bar  property  definition  card. 

PBL 

DBM 

A scalar  multiple  of  the  PL  load  vector.  Used  only  In  the 
Differential  Stiffness  Rigid  Format  (D-4). 

PBS 

DBM 

A scalar  multiple  of  the  PL  load  vector.  Used  only  in  the 
Differential  Stiffness  Rigid  Format  (D-4). 

PCDB 

DBT 

Plot  control  data  block  (table  for  use  with  structure  plotter 
functional  module  PLTSET). 

PC0NEAX 

IB 

Conical  shell  element  property  definition  card. 

f PCPHIPA 

DBT 

Complex  displacement  plot  file. 

PDAMP 

IB 

Scalar  damper  property  definition  card. 

PDF 

DBM 

Dynamic  load  matrix  for  frequency  analysis. 

PDT 

DBM 

Linear  dynamic  load  matrix  for  transient  analysis. 

PDUM1 

IB 

Property  definition  card  for  dumqy  elements  1 through  9. 

PELAS 

IB 

Scalar  elastic  property  definition  card. 

PEN 

IC 

Selects  pen  size  for  structure  plots  using  table  plotters. 

PENSIZE 

IC 

Selects  pen  size  for  X-Y  plots  using  table  plotters. 
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PERSPECTIVE 

IC 

Specifies  perspective  projection  for  structure  plots. 

PFILE 

P 

Parameter  used  by  PL0T  module. 

PG 

DBM 

Incremental  load  vector  used  in  Piecewise  Linear  Analysis 
(D-6). 

PG 

DBM 

Statics  load  vector  generated  by  SSG1. 

PG1 

DBM 

Static  load  vector  for  Piecewise  Linear  Analysis  (D-6). 

PGG 

DBM 

Appended  static  load  vector  (D-l,  D-2). 

PGV1 

DBM 

Matrix  of  successive  sums  of  Incremental  load  vectors  used 
only  in  Piecewise  Linear  Analysis  Rigid  Format  (D-6). 

PHASE 

IC 

Requests  magnitude  and  phase  form  of  complex  quantities. 

PHBDY 

IB 

Boundary  element  property  definition  card  for  heat  transfer 
analysis. 

PHF 

DBM 

Total  frequency  response  loads,  modal. 

PHFI 

DBM 

Non-gust  frequency  response  loads,  modal. 

PHIA 

OBM 

[i  ] - Fe*1  eigenvectors  - solution  set. 

a 

PH  I AH 

DBM 

Eigenvectors,  A-set. 

PHID 

DBM 

[a]  - Complex  eigenvectors  - solution  set,  direct  formulation. 

B 

PHI  OH 

DBM 

[$..]  - Transformation  matrix  between  modal  and  physical 
coordinates. 

PHIG 

DBM 

[>t>g]  - Real  eigenvectors. 

PHIH 

DBM 

- Complex  eigenvectors  - solution  set,  modal  formulation 

PHIHL 

DBM 

Appended  complex  mode  shapes  - h-set. 

PHIK 

DBM 

Eigenvectors,  aerodynamic  box  points. 

PHIP 

DBM 

Eigenvectors,  P-set. 

PH  I PA 

DBM 

Eigenvectors,  PA-set. 

PHIPS 

DBM 

Eigenvectors,  PS-set. 

Physical  Points 

PH 

Grid  points  and  extra  scalar  points  introduced  for  ctynamlc 
analysis. 

PIECEWISE  LINEAR 

IA 

Selects  rigid  format  for  piecewise  linear  analysis. 

Pivot  Point 

PH 

The  first  word  of  each  record  of  the  GPCT  and  ECPT  data  blocks 
is  called  the  pivot  point. 

PJUMP 

P 

Used  to  skip  deformed  plots. 

PK 

PH 

Flutter  analysis  method. 

PKF 

DBM 

Forces  on  aerodynamic  boxes,  as  a function  of  frequency. 
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PL 

DBM 

{P^}  - Partition  of  load  vector. 

PLA 

P 

Used  In  printing  rigid  format  error  messages  for  Piecewise 
Linear  Analysis  (D-6). 

PLAT 

FMS 

Piecewise  Linear  Analysis  - phase  1. 

PLA2 

FMS 

Piecewise  Linear  Analysis  - phase  2. 

PLA3 

FMS 

Piecewise  Linear  Analysis  - phase  3. 

PLA4 

FMS 

Piecewise  Linear  Analysis  - phase  4. 

PLAC0UNT 

P 

Loop  counter  in  Piecewise  Linear  Analysis  (D-6). 

PLALBL2A 

L 

Used  in  the  Piecewise  Linear  Analysis  Rigid  Format  only.  (D-6) 

PLALBL3 

L 

Used  in  the  Piecewise  Linear  Analysis  Rigid  Format  only.  (D-6) 

PLALBL4 

L 

Used  in  the  Piecewise  Linear  Analysis  Rigid  Format  only.  (D-6) 

PLC0EFFICIENT 

IC 

Selects  the  coefficient  set  for  Piecewise  Linear  Analysis 
problems. 

PL FACT 

IB 

Piecewise  Linear  Analysis  factor  definition  card. 

PL  I 

DBM 

{P1 } - Partition  of  inertia  relief  load  vector. 

PL0AD 

IB 

Pressure  load  definition  (D-l,  D-2,  D--4,  D-5,  D-6). 

PL0AD2 

IB 

Element  pressure  loading  for  two-dimensional  elements  (D-l, 
D-2,  D-4,  D-5,  D-6). 

PL0T 

FMS 

Structure  plot  generator. 

PL0T 

IC 

Execution  card  for  structure  plotter. 

PL0T$ 

M 

Indicates  restart  with  a structure  plot  request. 

Plot  Tapes 

PH 

Magnetic  tapes  containing  NASTRAN  generated  data  to  drive 
offline  plotters.  PLT1  is  the  name  of  the  BCD  plot  tape 
and  PLT2  is  the  name  of  binary  plot  tape. 

PL0TEL 

IB 

Plot  element  definition  card  used  to  define  convenient 
reference  lines  in  structure  plots. 

PL0TTER 

IC 

Used  to  select  one  of  several  available  plotters  for 
structure  plotter. 

PLOTX1 

DBT 

Messages  from  plot  module  concerning  action  taken  by  the 
structure  plotter  in  processing  undeformed  structure  plots. 

PL0TX2 

DBT 

Messages  from  plot  module  concerning  action  taken  by  the 
structure  plotter  in  processing  deformed  structure  plots. 

| PL0TX3 

DBT 

Deformed  plot  messages  for  aeroelastic. 

PLSETN0 

P 

Set  number  on  a PLFACT  bulk  data  card  chosen  by  the  user  in 
his  case  control  deck.  Used  only  in  Piecewise  Linear 
Analysis  (D-6). 
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PIT1 

M 

A reserved  NASTRAN  physical  file  which  must  be  set  up 
by  the  user  when  used  - see  Plot  Tapes. 

PLT2 

M 

A reserved  NASTRAN  physical  file  which  must  be  set  up 
by  the  user  when  used  - see  Plot  Tapes. 

PITFLG 

P 

Parameter  used  by  PLOT  module. 

PLTPAR 

DBT 

Plot  control  table. 

PLTPARA 

DBT 

Plot  control  table  PLTPAR,  with  aeroelastlc  data. 

PLTSET 

FMS 

Plot  set  definition  processor. 

PLTSETA 

DBT 

Set  definitions  for  aerodynamic  plots. 

PLTSETX 

DBT 

Error  messages  for  plot  sets. 

PLTTRAN 

FMS 

Prepares  data  blocks  for  acoustic  analysis  plots. 

PLTTRAN 

FMS 

Transforms  grid  point  definition  tables  for  scalar  points 
into  a format  for  plotting. 

PMASS 

IB 

Scalar  mass  property  definition  card. 

PNLD 

DBM 

{Pjj}  - Nonlinear  loads  In  direct  transient  problem. 

PNLH 

DBM 

{P{J}  - Nonlinear  loads  in  modal  transient  problem. 

P0 

DBM 

{ PQ}  - Partition  of  load  vector. 

P0I 

DBM 

(Pj)  - Partition  of  inertia  relief  load  vector. 

POINT 

IB 

Eigenvalue  analysis  normalization  option  for  eigenvectors  - 
see  EIGR,  EIGC,  E1GB  cards. 

P0INTAX 

IB 

Conical  shell  point  used  for  data  recovery. 

POOL 

M 

Pool  file  used  by  file  allocator. 

P0UT$ 

M 

Indicates  restart  with  a printer  output  request. 

PPF 

DBM 

Dynamic  loads  for  frequency  response. 

PPHIG 

DBM 

Eigenvector  components  used  to  plot  deformed  shape. 
(D-3,  D-5) . 

PPT 

DBM 

Linear  dynamic  loads  for  transient  analysis. 

PQDMEM 

IB 

Quadri lateral  membrane  element  property  definition  card. 

PQDMEM1 

IB 

Isoparametric  quadrilateral  membrane  element  property 
definition  card. 

PQDMEM2 

IB 

Quadrilateral  membrane  element  property  definition  card. 

PODPIT 

18 

Ouadrilateral  bending  element  property  definition  card. 

PQUAD1 

IB 

General  quadrilateral  element  property  definition  card. 

PQUAD2 

IB 

Homogeneous  quadrilateral  element  property  definition  card. 
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PREC 

P 

IBM  - 2 

Precision  of  computer  UNIVAC 

CDC  » 1 

Preface 

PH 

Executive  routines  which  are  executed  prior  to  the  execution  of 
the  first  module  In  a DMAP  sequence.  The  Preface  consists  of 
the  executive  routines  necessary  to  generate  Initial  NASTRAN 
operational  data  and  tables.  The  primary  Preface  routines  are 
GNFIAT,  XCSA,  IFP1,  XSORT,  IFP,  IFP3,  and  XGPI. 

PRESAX 

IB 

Defines  static  pressure  loading  for  the  conical  shell  element. 

PRESPT 

IB 

Defines  a point  in  a hydroelastic  model  for  output  purposes. 

PRESSURE 

IC 

Request  for  output  of  pressure  and  displacement  vector  or  eigen- 
vector for  a hydroelastic  problem. 

PRINT 

PU 

Controls  printing  of  flutter  summary. 

Problem  Tape 

PH 

A magnetic  tape  containing  data  necessary  for  NASTRAN  problem 
restarts.  A tape  being  generated  Is  designated  as  the  New 
Problem  Tape  (NPTP)  and  Its  content  is  largely  controlled  by 
the  DMAP  Instruction  CHKPNT.  This  same  tape  when  used  as  Input 
to  a subsequent  NASTRAN  restart  Is  designated  as  the  Old  Problem 
Tape  (0PTP). 

PR0D 

IB 

Rod  property  defl niton  card. 

PROJECTION  PLANE 
SEPARATION 

IC 

Separation  of  observer  and  projection  plane  for  structure 
plots . 

PRTMSG 

FMS 

Message  generator. 

PRTPARM 

FMU 

Prints  DMAP  diagnostic  messages  and  parameter  values. 

PS 

DBM 

{P$}  - Partition  of  static  load  vector. 

PSDF 

DBM 

Power  Spectral  Density  Function  table. 

PSDF 

IC 

Request  for  output  of  Power  Spectral  Density  Function  In 
Random  Analysis  (D-9,  D-ll). 

PSDL 

DBT 

Power  Spectral  Density  List. 

Pseudo  Modified 
Restart 

PH 

Restarting  (see  Restart)  a NASTRAN  problem  and  redirecting  Its 
solution  but  only  affecting  output  data. 

PSF 

DBM 

Partition  of  load  vector  for  transient  analysis. 

PSHEAR 

IB 

Shear  panel  property  definition  card. 

PST 

DBM 

Partition  of  linear  load  vector  for  transient  analysis. 

PT0RDRG 

IB 

Toroidal  ring  property  definition  card. 

PRTBSC 

IB 

Basic  bending  triangular  element  property  definition  card. 

PTRIA1 

IB 

General  triangular  element  property  definition  card. 

PTRIA2 

IB 

Homogeneous  triangular  element  property  definition  card. 

PTRMEM 

IB 

Triangular  membrane  element  property  definition  card. 
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PTRPLT 

IB 

Triangular  bending  ciwreit  property  definition  card. 

PTUBE 

IB 

Tube  property  defl.m  on  card. 

PTWIST 

IB 

Twist  panel  property  definition  card. 

PUB6V1 

DBT 

Displacement  vector  components  used  to  plot  deformed  shape 
(D-4,  0-5). 

PUSV 

DBT 

Displacement  vector  components  used  to  plot  deformed  shape 
(0-1,  D-2). 

PUGV1 

DBT 

Displacement  components  used  to  plot  deformed  shape  (D-6). 

PUNCH 

IC 

Output  media  request  (PRINT  or  PUNCH). 

PURGE 

EM 

DMAP  statement  which  causes  conditional  purging  of  data  blocks. 

Purge 

PH 

A data  block  is  said  to  be  purged  when  It  Is  flagged  In  the  FIAT 
so  that  It  will  not  be  allocated  to  a physical  file  and  so  that 
modules  attempting  to  access  It  will  be  signaled. 

PUVPAT 

DBT 

Displacement  vector  used  for  plots,  PA-set  for  aeroelastlc. 

PVISC 

IB 

Viscous  element  property  definition  card. 

PVT 

PH 

Parameter  value  table.  The  PVT  contains  BCD  names  and  values 
of  all  parameters  Input  by  means  of  PARAM  bulk  data  cards.  It 
Is  generated  by  the  preface  module  IFP  and  Is  written  on  the 
Problem  Tape. 

PI 

PU 

INPUTT 2 rewind  option. 

P2 

PU 

INPUTT 2 unit  number. 

P3 

PU 

INPUTT2  tape  ID. 
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QBDY1 

IB 

Defines  uniform  heat  flux  Into  MDY  elements. 

QBDY2 

IB 

D«f1n«t  grid  point  host  flux  Into  MDY  elements. 

QSG 

OBM 

Single  point  forcoi  of  constraint  In  the  Dlffarantlal  Stlffnass 
Rigid  Format  (0-4). 

QDMEM 

IC 

Reguests  structura  plot  for  all  QDMEM  alamants. 

QDMEM1 

IC 

Raguasts  structura  plot  for  all  QDMEM1  alamants. 

QDMEM2 

IC 

Raguasts  structura  plot  for  all  QDICM2  alamants. 

QDPLT 

IC 

Raguasts  structura  plot  for  all  QDPLT  alamants. 

QG 

DBM 

Constraint  forcas  for  all  grid  points. 

QHBOY 

IB 

Daflnas  thermal  load  for  steady-stata  haat  conduction. 

QHHt 

OBML 

Aerodynamic  matrix  list  - h-sat. 

QHJl 

DBML 

Aerodynamic  matrix  for  gust  calculations. 

QJHL 

DBML 

Aerodynamic  transformation  matrix  between  h and  J sets. 

| QKHL 

DBML 

Aerodynamic  matrix  for  aerodynamic  force  data  recovery. 

OP 

MM 

Constraint  forcas  for  all  physical  points. 

QPA 

OBM 

Constraint  forcas,  PA- sat. 

QPAC 

OBM 

Constraint  forcas,  complex,  PA-set. 

QPC 

DBM 

Complex  single  point  forcas  of  constraint  for  all  physical 
points. 

| QPP2 

DBT 

Aerodynamic  transient  load  output,  sort  2. 

OR 

DBM 

(gr)  - Determinant  support  forcas. 

QS 

DBM 

(pj)  - Single-point  constraint  forces. 

QUAD1 

IC 

Requests  structure  plot  for  all  QUAD1  elements. 

QUAD2 

IC 

Requests  structure  plot  for  all  QUAD2  elements. 

QVECT 

IB 

Daflnas  thermal  vector  flux  from  distant  source. 

QVW. 

IB 

Oeflnes  volume  heat  generation. 
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R 

P 

Parameter  value  used  by  MATGPR  to  print  R-set  matrices. 

R1 

IC 

Request  for  X-Y  plot  of  the  first  rotational  component 
(UM-4.2). 

R1IP 

IC 

Request  for  X-Y  plot  of  the  first  rotational  component  - 
Imaginary  and  phase  angle  (UM-4.2). 

R1RM 

IC 

Request  for  X-Y  plot  of  the  first  rotational  component  - 
real  and  magnitude  (UM-4.2). 

R2 

IC 

Request  for  X-Y  plot  of  the  second  rotational  component 
(UM-4.2). 

R2IP 

1C 

Request  for  X-Y  plot  of  the  second  rotational  component  - 
Imaginary  and  phase  angle  (IW-4.2). 

R2RM 

IC 

Request  for  X-Y  plot  of  the  second  rotational  component  - 
real  and  magnitude  (UM-4.2). 

R3 

IC 

Request  for  X-Y  plot  of  the  third  rotational  component 
(UM-4.2). 

R3IP 

IC 

Request  for  X-Y  plot  of  the  third  rotational  component  - 
Imaginary  and  phase  angle  (UM-4. 2). 

R3RM 

IC 

Request  for  X-Y  plot-  of  the  third  rotational  component  - 
real  and  magnitude  vlP1-4.2). 

RADLIN 

p 

Controls  linearization  ol  radiation  effects  In  transient 
heat  transfer  analysis. 

RACIST 

IB 

List  of  radiation  areas. 

RAOMTX 

IB 

Radiation  exchange  coefficients. 

RANDOM 

IC 

Selects  the  RANDPS  and  RANDT  cards  to  be  used  In  random 
analysis . 

RANDOM 

FMS 

Random  response  solution  generator. 

RANDP5 

IB 

Power  spectral  density  specification. 

RAN DTI 

IB 

Autocorrelation  function  time  lag. 

RANDT2 

IB 

Autocorrelation  function  time  lag. 

RBMG1 

FMS 

Rigid  body  matrix  gene-ator  - part  1. 

RBM62 

FMS 

Rigid  body  matrix  generator  - part  2. 

R8MG3 

FMS 

Rigid  body  matrix  generator  - part  3. 

RBMG4 

FMS 

Rigid  body  matrix  generator  - part  4. 

REACT 

P 

Flag  for  rigid  body  mode  calculations. 

READ 

FMS 

Real  Eigenvalue  Analysis  - Displacement. 

REAL 

IC 

Requests  real  and  Imaginary  form  of  complex  quantities. 

REAL  EIGENVALUES 

IA 

Selects  rigid  format  for  normal  mode  analysis. 

REEL 

1A 

Term  appearing  on  the  checkpoint  dictionary  cards  Indicating 
the  physical  reel  on  which  a data  block  appears. 
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Reentry  Point 

REGION 

REIG 

REPCASE 

REPEAT 

REPEATD 

REPEATE 
REPEATF 
REPEATT 
REPT 
RESPONSE 
* * 

RESTART 

Restart 

RFORCE 

RFORCES 

RG 

RIGHT  TICS 

R1 91 d Format 

Rigid  Format  Switch 

RINGAX 

RINSFl 

kLOADI 

R10A02 

RMS 

ROD 

| RP 
RUBIV 


PH  The  point  In  the  OMAP  sequence  at  which  a problem  terminated 

and  hence  the  point  at  which  It  can  be  restarted  (see  Restart). 

IC  Specifies  portion  of  frame  to  be  used  for  structure  plot. 

P Parameter  used  In  SDR2  to  Indicate  Normal  Mode  Analysis 

(D-3). 

IC  Allows  another  output  request  for  the  previous  subcase 
(D-l.D-2). 

P Controls  looping  In  Static  Analysis  (D-1,  D-2). 

P Controls  looping  In  Static  Analysis  with  Differential 

Stiffness  (D-4) . 

P Controls  looping  In  Complex  Eigenvalue  Analysis  (D-7,  D-10). 

P Controls  looping  In  Frequency  Response  Analysis  (D-8,  D-1 1 ) . 

P Controls  looping  In  Transient  Response  Analysis  (D-9,  0-12) . 

EM  DMAP  statement  to  conditionally  repeat  a loop. 

IC  Request  for  X-Y  plot  of  any  response  outputs  from  transient 
or  frequency  response  analysis  (D-8,  0*9,  D-ll,  D-12). 

1A  First  control  card  of  checkpoint  dictionary.  Contains 
Identification  of  checkpoint  tape. 

PH  Initiating  a NASTRAN  problem  solution  at  a place  other 

than  Its  logical  beginning  by  utilizing  an  Old  Problem  Tape 
created  during  a previous  run. 

IB  Rotational  force  definition  card. 

M Indicates  restart  with  change  In  rotational  force. 

DBM  Multipoint  constraint  equations. 

IC  Request  for  tic  marks  to  be  plotter  on  right  hand  edge  of 
frame  for  X-Y  plots. 

PH  A fixed  prestored  OMAP  sequence  and  Its  associated  restart 
tables  which  perform  a specific  problem  solutlur.. 

PH  A type  of  restart  (see  Restart)  In  which  the  problem  Is 
changed  from  one  Rigid  Format  to  another. 

IB  Conical  shell  ring  definition  card. 

IB  Hydroelastic  axl symmetric  point  definition  card. 

IB  Frequency  response  load  set  definition. 

IB  Frequency  response  load  set  definition. 

FW  Radiation  matrix  generator  - generates  [it  ). 

IC  Requests  structure  plot  for  all  RID  elements. 

MM  Partitioning  vector  set  D to  A and  E. 

DBM  Residual  vector  - Differential  Stiffness  Rigid  Format  (D-4). 
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ftuiv 

DBM 

Residual  vector  fur  Independent  degrees  of  fredom. 

RU0V 

DBM 

Residual  vector  for  omitted  degrees  of  freedom. 

RXY 

IC 

Requests  vector  sum  of  X and  Y deformation  components  for 
structure  plot. 

RXYZ 

IC 

Requests  vector  sum  of  X,  Y and  Z deformation  components  for 
structure  plot. 

PXZ 

IC 

Requests  vector  sum  of  X and  Z deformation  components  for 
structure  plot. 

RYZ 

IC 

Requests  vector  sum  of  Y and  Z deformation  components  fcr 
structure  plot. 
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s 

P 

Parameter  value  used  by  HATGPR  to  print  S-set  matrices. 

SACCE 

IC 

Abbreclvated  form  of  SACCELERATI0N. 

SACCELERATIM 

IC 

Output  request  for  solution  set  acceleration  vector.  (UN-2.3,  4.2) 

SAVE 

EM 

DMAP  statement  which  causes  current  value  of  parameter  to  be 
saved. 

SAVE 

M 

Save  data  block  for  possible  looping  In  DMAP  sequence  (see  FILE). 

SC 

IC 

Selects  SC  4020  plotter. 

Scalar  Point 

PH 

A point  which  Is  defined  on  an  SPRINT,  CELAS1,  CELAS2 , CELAS3, 
CELAS4,  CMASS1,  CMASS2,  CMASS3,  CMASS4,  C0AMP1,  CDAMP2,  CDAMP3, 
or  CDAMP4  bulk  data  card.  A scalar  point  has  no  geometrical 
coordinates  and  defines  only  one  degree  of  freedom  of  the  model. 

SCALE 

IC 

Selects  scale  for  structure  plot. 

SCE1 

FMS 

Single-point  Constraint  Eliminator. 

SDAMP 

IC 

Modal  structural  damping  table  selection. 

SDAMPJ 

M 

Indicates  restart  with  change  In  modal  damping. 

S DAMPING 

IC 

Selects  table  which  defines  damping  as  a function  of  frequency 
in  modal  formulation  problems. 

SOISP 

IC 

Abbreviated  form  of  SDISPLACEMENT. 

SDISPLACEMENT 

IC 

Output  request  for  solution  set  displacement  vector.  (UM-2.3,  4.2) 

SDR1 

FMS 

Stress  Data  Recovery  - part  1 . 

SDR2 

FMS 

Stress  Data  Recovery  - part  2. 

SDR3 

FMS 

Stress  Data  Recovery  - part  3. 

SDRHT 

FMH 

Heat  flux  data  recovery. 

SECTAX 

IB 

Defines  conical  shell  sector  for  data  recovery. 

SEEMAT 

FMU 

Prints  pictorial  representation  of  matrix  showing  location  of 
nonzero  elements. 

SEMI 

M 

The  NASTRAN  Preface. 

SEQEP 

IB 

Extra  point  resequencing. 

SEQGP 

IB 

Grid  or  scalar  point  resequencing. 

SET 

IC 

Definition  of  a set  of  elements,  grid  and/or  scalar  and/or  extra 
points,  frequencies,  or  times  to  be  used  in  selecting  output. 

SET1 

IB 

Defines  a set  of  structural  grid  points  by  a ]<st. 

SET2 

IB 

Defines  a set  of  structural  grid  points  by  aerodynamic 
macro  elements. 

SETVAL 

FMU 

Parameter  value  Initiator. 

SHEAR 

IC 

Requests  structure  plot  for  all  shear  panel  elements. 

7.1-50  (12/31/77) 


nastran  dictionary 


SIGMA 

P 

Defines  Stefan- Boltzmann  constant  In  heat  transfer  analysis. 

Sit 

OBT 

Scalar  Index  List  for  all  grid  points. 

SILA 

06T 

Scalar  Index  List  - Aerodynamics. 

SILD 

DBT 

Scalar  Index  List  for  all  grid  points  and  extra  scalar  points 
Introduced  for  dynamic  analysis. 

SILGA 

DBT 

Scalar  Index  List  - Aerodynamic  boxes  only. 

SINE 

IC 

Conical  shell  request  for  sine  set  boundary  conditions. 

SING 

P 

-1  If  [K^]  Is  singular. 

SINGLE 

P 

No  single-point  constraints. 

SKIP  BETWEEN  FRAMES 

IC 

Request  to  Insert  blank  frames  on  SC  4020  plotter  for  X-Y 
plots. 

SKJ 

DBM 

Integration  matrix. 

SKPHGG 

P 

Parameter  used  in  statics  to  control  execution  of  functional 
module  SNA2. 

SKPPIT 

L 

Used  to  skip  plot. 

SLBDY 

IB 

Defines  list  of  points  on  interface  between  axlsynwetric  fluid 
and  radial  slots. 

SL0AO 

IB 

Scalar  point  load  definition. 

SIT 

DBT 

Static  Loads  Table. 

SMA1 

FMS 

Structural  Matrix  Assembler  - phase  1 - generates  stiffness 
matrix  [Kqg]  and  structural  damping  matrix  [Kqg], 

SMA2 

FMS 

Structural  Matrix  Assembler  - phase  2 - generates  mass 
matrix  [Mgg]  and  viscous  damping  matrix  [B  ]. 

SMA3 

FMS 

Structural  Matrix  Assembler  - phase  3 - add  general  element 

contributions  to  the  stiffness  matrix  [K  ]. 

99 

SMP1 

FMS 

Structural  Matrix  Parti ti oner  - part  1. 

SMP2 

FMS 

Structural  Matrix  Partitioner  - part  2. 

SMPYAD 

FMM 

Performs  multiply-add  matrix  operation  for  up  to  five 
multiplications  and  one  addition. 

SDL 

IA 

Specifies  which  rigid  format  solution  is  to  be  used  when  APP 
is  DISPLACEMENT. 

Solution  Points 

PH 

Points  used  in  the  formulation  of  the  general  K system. 

S0LVE 

FMM 

Solves  a set  of  linear  algebraic  equations. 

S0RT1 

IC 

Output  is  sorted  by  frequency  or  time  and  then  by  external  ID. 

S0RT2 

IC 

Output  is  sorted  by  external  ID  and  then  by  frequency  or  time. 

S0RT3 

M 

Output  is  sorted  by  individual  item  or  component  and  then  by 
frequency  or  time. 

SPC 

IB 

Single-point  constraint  and  enforced  deformation  definition. 
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SPC 

IC 

Single-point  constraint  set  selection. 

SPC$ 

K 

Indicates  restart  with  change  in  single-point  constraint  set 
selection. 

SPC1 

IB 

Single-point  constraint  definition. 

SPCADO 

IB 

Single-point  constraint  set  combination  definition. 

SPCAX 

IB 

Conical  shell  single-point  constraint  definition. 

SPCF 

IC 

Abbreviated  form  of  SPCF0RCE. 

SPCF0RCE 

IC 

Single-point  constraint  force  output  request.  (UM-2.3,  4.2) 

Spill 

PH 

Secondary  storage  devices  are  used  because  there  is  insufficient 
main  storage  to  perform  a matrix  calculation  or  a data  pro- 
cessing operation. 

SPLINE 

DBF 

Splining  Data  Table. 

SPLINE! 

IB 

Defines  surface  spline. 

SPLINE2 

IB 

Defines  beam  spline. 

SPLINE3 

IB 

User  data  to  interpolate  deflections  at  aerodynamic  degrees 
of  freedom. 

SP0INT 

IB 

Scalar  point  definition  card. 

SSG1 

FMS 

Static  Solution  Generator  - part  1. 

SSG2 

FMS 

Static  Solution  Generator  - part  2. 

SSG3 

FMS 

Static  Solution  Generator  - part  3. 

SSG4 

FMS 

Static  Solution  Generator  - part  4. 

SSGHT 

FW 

Solution  generator  for  nonlinear  heat  transfer  analysis. 

STATIC 

IC 

Requests  deformed  structure  plot  for  problem  in  Static  Analysis. 

STATICS 

I A 

Selects  statics  rigid  format  for  heat  transfer  or  structural 
analysis . 

STATICS 

P 

Parameter  used  in  SDR2  to  indicate  Static  Analysis. 

STEADY  STATE 

IA 

Selects  rigid  format  for  nonlinear  static  heat  transfer 
analysis. 

STERE0SC0PIC 

IC 

Requests  stereoscopic  projections  for  structure  plot. 

STRESS 

IC 

Element  stress  output  request.  (UM-2.3,  4.2) 

Structural  Element 

PH 

One  of  the  finite  elements  used  to  represent  a part  of  a 
structure. 

SUBCASE 

IC 

Subcase  definition. 

SUBC0M 

IC 

This  subcase  is  a linear  combination  of  previous  subcases. 

SUBSEQ 

IC 

Specifies  coefficients  for  SUBC0M  subcases. 

SUBTITLE 

IC 

Output  labeling  data  for  printer  output. 

SUPT'X 

IB 

Ficticious  support  for  conical  shell  proM 
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SUPfJRT 

IS 

Ficticious  support  definition  card. 

SVFCT0R 

IC 

Request  for  output  of  eigenvectors  In  the  solution  set  (D-7, 
D-10)  (UM-2.3,  4.2). 

SVEL0 

IC 

Abbreviated  form  of  SVEL0CITY. 

SVE10CITY 

IC 

Requests  velocity  output  for  solution  set.  (UM-2.3,  4.2) 

SYN 

IC 

Symmetry  subcase  delimiter  card. 

SYMBOLS 

IC 

Requests  symbols  at  grid  points  on  structure  plot. 

SYMC0M 

IC 

Assembly  of  symmetry  subcase  delimiter  card. 

SYMSEQ 

IC 

Assembly  value  of  symmetry  combination  card. 
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T1 

IC 

Request  for  X-Y  plot  of  the  first  translation^  component 
(UM-4.2) . 

tiip 

IC 

Request  for  X-Y  plot  of  the  first  translational  component  - 
Imaginary  and  phase  angle  (UM-4.2). 

T1RM 

IC 

Request  for  X-Y  plot  of  the  first  translational  component  - 
real  and  magnitude  (UM-4.2). 

T2 

IC 

Request  for  X-Y  plot  of  the  second  translational  component 
(UM-4.2). 

T2IP 

IC 

Request  for  X-Y  plot  of  the  second  translational  component 
Imaginary  and  phase  angle  (UM-4.2). 

T2RM 

IC 

Request  for  X-Y  plot  of  the  second  translational  component 
real  and  magnitude  (UM-4.2). 

T3 

IC 

Request  for  X-Y  plot  of  the  third  translational  component 
(UM-4.2). 

T3IP 

IC 

Request  for  X-Y  plot  of  the  third  translational  component  - 
Imaginary  and  phase  angle  (UM-4.2). 

T3RM 

IC 

Request  for  X-Y  plot  of  the  third  translational  component  - 
real  and  magnitude  (UM-4.2). 

TA1 

FMS 

Table  Assembler. 

TABDMP1 

IB 

Tabular  structural  damping  function  for  modal  formulation 
(0-10.  D-l  1 , D-12) . 

Table  Data  Block 

PH 

A data  block  which  is  in  tabular  form  rather  than  matrix 
form. 

TABLED1 

IB 

Dynamic  load  tabular  function  (D-8,  D-9,  D-ll,  D-12). 

TABLED2 

16 

Dynamic  load  tabular  function  (D-8,  D-9,  D-ll,  D-12). 

TABLED3 

IB 

Dynamic  load  tabular  function  (D-8,  D-9,  D-ll,  D-12). 

TABLE D4 

IB 

Dynamic  load  tabular  function  (D-8,  D-9,  D-ll,  D-12). 

TABLEM1 

IB 

Material  property  tabular  function. 

TABLEM2 

IB 

Material  property  tabular  function. 

TABLEM3 

IB 

Material  property  tabular  function. 

TABLEM4 

IB 

Material  property  tabular  function. 

TABLES 1 

IB 

Stress-dependent  material  tabular  function  for  use  in 
Piecewise  Linear  Analysis  (D-6). 

TABPCH 

FMU 

Punches  selected  tables  on  DTI  bulk  data  cards. 

TABPRT 

FMU 

Formats  selected  table  data  blocks  for  printing. 

TABPT 

FMU 

Table  printer. 

TABRNDG 

IB 

Table  of  Power  Spectral  Density  for  certain  gusts. 

TABRND1 

IB 

Tabular  function  for  use  in  Random  Analysis  (D-8,  D-ll). 

TABRND2 

IB 

Tabular  function  for  use  in  Random  Analysis  (D-8,  D-ll). 
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TASRND3 

IB 

Tabular  function  for  use  In  Random  Analysis  (D-8,  D-ll). 

TABRND4 

IB 

Tabular  function  for  use  In  Random  Analysis  (D-8,  D-ll). 

TABS 

P 

Defines  absolute  reference  temperature  In  heat  transfer 
analysis. 

TALL  EDGE  TICS 

IC 

Request  for  plotting  all  edge  tic  marks  on  upper  half  frame 
for  X-Y  plots. 

TAPE 

M 

Write  data  block  on  physical  tape  (see  FILE). 

TCURVE 

IC 

Curve  title  for  X-Y  plot. 

TEMP 

IB 

Grid  temperature  definition  card. 

TEMPAX 

IB 

Temperature  definition  for  conical  shell  problem. 

TEMPD 

IB 

Grid  default  temperature  definition  card. 

TEMPERATURE 

IC 

Selects  the  temperature  set  to  be  used  in  both  material 
property  calculation  and  thermal  loading. 

TEMPLDS 

M 

Indicates  restart  with  change  in  thermal  set  for  static 
loadl  ng. 

TEMPMTS 

M 

Indicates  restart  with  change  in  thermal  set  for  material 
properties. 

TEMPMXS 

M 

Indicates  restart  with  change  in  thermal  field  with  thermally 
dependent  material  properties. 

TEMP(L0AD) 

IC 

Temperature  set  selection  (applies  to  thermal  load  generation 
only) . 

TEMP (MAT) 

IC 

Temperature  set  selection  (applies  to  material  properties 
only) . 

TEMPP1 

IB 

Plate  element  temperature  definition  card. 

TEMPP2 

IB 

Plate  element  temperature  definition  card. 

TEMPP3 

IB 

Plate  element  temperature  definition  card. 

TEMPRB 

IB 

One-dimensional  element  temperature  definition. 

TF 

IB 

Dynamic  transfer  function  definition. 

TF$ 

M 

Indicates  restart  with  change  in  transfer  function  set 
selection. 

TFL 

IC 

Transfer  function  set  selection. 

TFP00L 

DBT 

Transfer  function  pool. 

THERMAL 

IC 

Request  for  outout  of  temperature  vector  in  thermal  analysis 
(UM-2.3) . 

THRU 

IC 

Forms  strings  of  values  within  set  declarations. 

TIC 

IB 

Transient  Initial  Condition  set  definition  card. 
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TIME 

IA 

User  time  estimate  for  problem.  This  card  If  required  In 
Executive  Control  Deck.  Integer  time  value  Is  In  minutes. 

TITLE 

IC 

Output  labeling  data  for  printer  output. 

TLEFT  TIC? 

IC 

Request  for  tic  marks  to  be  plotted  on  left  hand  edge  of  top 
half  frame  for  X-Y  plot. 

TL0AD1 

IB 

Transient  load  set  definition  card. 

TL0AD2 

IB 

Transient  load  set  definition  card. 

T0L 

DBT 

Time  output  list. 

T0L1 

DBT 

Reduced  time  output  list,  uses  0TII€. 

Trailer 

PH 

A six  word  control  block  associated  with  a data  block. 

TRANRESP 

P 

Parameter  used  in  SDR2  to  indicate  Transient  Response 
Analysis  (D-9,  D-12). 

TRANSIENT 

IA 

Selects  rigid  format  for  transient  heat  transfer  analysis. 

TRBSC 

IC 

Requests  structure  plot  for  all  basic  bending  triangle 
elements . 

TRD 

FMS 

Transient  Response  - Displacement. 

TRHT 

FMH 

Integrates  dynamic  equation  for  heat  transfer  analysis. 

TRIA1 

IC 

Requests  structure  plot  for  all  TRIA1  elements. 

TRIA2 

IC 

Requests  structure  plot  for  all  TRIA2  elements. 

TRIGHT  TICS 

IC 

Request  for  tic  marks  to  be  plotted  on  right  hand  edge  of 
top  half  frame  for  X-Y  plots. 

7.L 

DBT 

Transient  Response  List. 

TRLG 

FMH 

Generates  dynamic  heat  flux  loads. 

TRMEM 

IC 

Requests  structure  plot  for  all  triangular  membrane  elements 

TRNSP 

FMM 

Transpose  functional  module. 

TRPLT 

IC 

Request  structure  plot  for  all  TRPLT  elements. 

TSTART 

P 

CPU  time  at  start  of  flutter  loop. 

TSTEP 

IB 

Transient  time  steps  for  Integration  and  output. 

TSTEP 

IC 

Transient  time  step  set  selection. 

TSTEPS 

M 

Indicates  restart  with  change  in  transient  time  step  set 
selection. 

TUBE 

IC 

Requests  structure  plot  for  all  TUBE  elements. 

TWIST 

IC 

Requests  structure  plot  for  all  TWIST  elements. 

TYPE 

IC 

Indicates  paper  type  for  structure  plots. 
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UBGV 

DBH 

Displacement  vector  for  all  grid  points  (D-4). 

UBLL 

OBM 

[UbM]  - Upper  triangular  factor  of  [K^]. 

UBLV 

08M 

Displacement  solution  vector  (D-4). 

UBWV 

OBM 

Scalar  multiple  of  U00V  In  Differential  Stiffness  Rigid 
Format  (D-4). 

UDET 

IB 

Selects  unsynmetrlc  decomposition  option  for  determinant 
method  of  real  eigenvalue  analysis. 

UDV1T 

OBM 

Displacement,  velocity  and  acceleration  solution  vectors  In 
a transient  analysis  problem  - S0RT1.  (D-9) 

UDV2T 

OBM 

Displacement,  velocity  and  acceleration  solution  vectors  in 
a transient  analysis  problem  - S0RT2  (0-9). 

UDVF 

DBM 

Displacement  solution  vector  in  a frequency  response  problem 

UDVT 

OBM 

Displacement,  velocity  and  acceleration  solution  vectors  In 
a transient  analysis  problem  (D-9). 

UEVF 

OBM 

Displacement  vector  for  extra  points  in  a frequency  response 
problem  (D-ll). 

UEVT 

OBM 

Displacement  vector  for  extra  points  In  a transient  response 
problem  (D-12). 

UGV 

DBM 

Displacement  vector  for  all  grid  points  (D-l,  D-2,  D-4,  D-5). 

UGV1 

DBM 

Successive  sums  of  Incremental  displacement  vectors. 
Piecewise  Linear  Analysis  Rigid  Format  only  (D-6). 

UHVF 

DBM 

Modal  frequency  response  solution  vectors  (D-ll). 

UHVT 

DBM 

Modal  transient  response  solution  vectors  (D-12). 

UHVT1 

DBM 

Modal  amplitudes  for  aeroelastlc  transient. 

UINV 

IB 

Selects  unsymmetrlc  decomposition  option  for  Inverse  power 
method  of  eigenvalue  analysis. 

ULL 

DBM 

[Uu]  - Upper  triangular  factor  of  [K^]. 

ULV 

DBM 

Displacement  solution  vector  In  static  analyses  (D-l,  D-2, 
D-4,  D-5). 

UMERGE 

FMM 

Functional  module  to  merge  column  matrices  based  on  U-set. 

UHF 

IA 

Requests  User  Master  File  as  Input  source. 

UMF 

M 

User  Master  File,  a reserved  NASTRAN  physical  file 
which  must  be  set  up  by  the  user  when  used. 

UMFEOIT 

IA 

Requests  User  Master  File  operational  mode  of  NASTRAN. 

Unmodified  Restart 

PH 

Restarting  (see  Restart)  a problem  without  changing  any  data, 
other  than  output  requests,  of  the  previous  run. 

Unpool 

PH 

Remove  data  block  from  Pool  Tape  and  place  on  a file  for  use 
by  a functional  module. 

UNS0RT 

IC 

Requests  unsorted  echo  of  Bulk  Data  Deck  (ECH0*UNS0RT). 
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uw 

DBM 

[UQ0]  - Upper  triangular  factor  of  [K^]. 

UMV 

DBM 

Partition  of  displacement  solution  vector. 

UPARTN 

FMM 

Functional  module  to  partition  matrices  based  on  U-set. 

UPPER  TICS 

1C 

Request  for  tic  marks  to  be  plotted  on  upper  edge  of  frame  for 
X-Y  plot. 

UPV 

DBM 

Transient  solution  vectors  for  all  physical  points. 

UPVC 

DBM 

Frequency  response  solution  vectors  for  all  physical  points. 

USET 

DBT 

Displacement  set  definitions.  (PM-1.7.3) 

USETA 

D6T 

Displacement  set  definitions  table  - Aerodynamics. 

USETD 

DBT 

Displacement  set  definitions  Including  extra  scalar  points 
Introduced  by  dynamic  analysis.  (PM-1.7.3) 

UVT1 

DBM 

Displacements  for  aeroelastlc  transient. 
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V 

DBM 

V 

M 

VANTAGE  P0INT 

IC 

VDR 

FMS 

VDR 

L 

VEC 

FMU 

VECTOR 

IC 

VECTOR 

IC 

VELO 

IC 

VELOCITY 

IC 

VFS 

DBM 

VIEW 

IC 

vise 

IC 

VPS 

M 

VREF 

PU 

NASTRAN  DICTIONARY 

Partitioning  vector  for  set  F to  0 and  A. 

Used  In  parameter  section  of  DMAP  statement.  Indicates  that 
parameter  Is  variable  and  may  be  changed  by  module.  If  changed 
value  Is  to  be  used  In  subsequent  DMAP  Instruction.  It  must 
be  saved  (see  SAVE). 

Location  of  observer  for  structure  plot. 

Vector  Data  Recovery. 

Used  to  skip  to  VDR  module  In  flutter  analysis. 

Creates  partitioning  vector  based  on  USET. 

Request  for  output  of  eigenvectors  from  real  or  complex 
eigenvalue  analysis  (D-3,  D-5,  D-7,  D-10). 

Requests  deformations  on  structure  plot  with  vectors. 

Abbreviated  form  of  VELOCITY. 

Output  request  statement  for  velocity  vector.  (UM-2.3,  4.2) 
Partitioning  vector  for  heat  transfer  analysis. 

Rotation  of  object  for  structure  plot. 

Request  structure  plot  for  all  viscous  damper  element. 

See  XVPS. 

Velocity  division  factor. 
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M3 

P 

Pivotal  frequency  for  uniform  structure  damping  In  the  direct 
formulation  of  transient  response  problems  (D-9). 

M4 

P 

Pivotal  frequency  for  element  structural  damping  In  the  direct 
formulation  of  transient  response  problems  (D-9). 

WTMASS 

P 

Weight  to  mass  conversion  factor  used  In  SMA2  and  GPWG. 
Default  value  Is  1.0. 
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X 

IC 

Requests  X vector  for  deformed  structure  plot. 

XAXIS 

IC 

Request  for  drawing  of  X-axis  for  X-Y  plot. 

XBAXIS 

II 

Request  for  drawing  of  X-axis  on  bottom  half  frame  for  X-Y  plot. 

XBGRID  LINES 

IC 

Request  for  drawing  grid  lines  for  X-axis  on  bottom  half  frame 
for  X-Y  plot. 

XCSA 

EM 

Executive  Control  Section  Analysis.  The  preface  module  which 
processes  the  Executive  Control  Deck  and  prepares  the  control 
file  on  the  New  Problem  Tape. 

XOI VISIONS 

IC 

Request  for  division  marking  on  X-axis. 

XGPI 

EM 

Executive  General  Problem  Initialization.  The  preface  module 
whose  principal  function  Is  to  generate  the  0SCAR.  If  the 
problem  Is  a restart,  XGPI  Initializes  data  blocks  and  named 
common  blocks  for  proper  restart. 

XGRID  LINES 

IC 

Request  for  grid  lines  to  be  drawn  on  X-axis  for  X-Y  plots. 

XINTF.RCEPT 

IC 

Specifies  Intercept  of  Y-axis  on  X-axis. 

XL0G 

IC 

Request  for  logarithmic  scales  In  X-dlrectlon, 

XMAX 

IC 

Do  not  plot  points  whose  X value  lies  aoove  this  value. 

XMIN 

IC 

Do  not  plot  points  whose  X value  lies  below  this  value. 

XPAPER 

IC 

Specifies  length  of  paper  In  X-dlrectlon  for  table  plotter. 

XQHHL 

p 

Appended  QHHl  data  parameter. 

XSFA 

EM 

Executive  Segment  File  Allocator  - the  administrative  manager 
of  data  blocks  for  NASTRAN. 

XS0RT 

LM 

Executive  sort  routine  - the  preface  module  which  reads  and 
sorts  the  Bulk  Data  Deck  and  write:  the  sorted  Bulk  Data  Deck 
on  the  New  Problem  Tape. 

XT AX IS 

IC 

Request  for  drawing  of  ^-axls  on  top  half  frame. 

XTGRID  LINES 

IC 

Request  for  drawing  of  grid  lines  on  top  half  frame. 

XTITLE 

IC 

X-axis  title  for  X-Y  plots. 

XVALUE  PRINT  SKIP 

IC 

Request  to  suppress  labeling  tic  marks  over  the  specified 
interval . 

XVPS 

M 

Variable  Parameter  Set  Table.  Executive  table  needed  for 
restart.  (PM-2.4) 

XY 

IC 

Requests  X and  Y vectors  for  deformed  structure  plot. 

XYCDB 

DBT 

S0RT3  type  output  requests  (XYPL0TTER,  XYPRINTER,  Random 
Request). 

XY0LTT 

IC 

Request  to  generate  X-Y  plots. 

XY01/TS 

M 

Indicates  restart  with  an  X-Y  plot  request. 

XYPEAK 

IC 

Request  to  print  the  maximum  and  minimum  values  of  the  specified 
response. 

XYPLTCE 

DBT 

XY  plot  input  data  block,  complex  flutter. 
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XYPLfT 

FMS 

X-Y  plot  generator. 

XYPlfT 

IC 

Request  to  generate  X-Y  plots. 

XYPLTF 

06T 

XYPIT  Input  dots  block.  (D-8,  0-11) 

IYPLTFA 

or 

XYPLfT  Input  data  block.  (0-8,  0-11) 

XYFtTR 

or 

XYPLT  Input  data  block.  (0-8,  0-11) 

xypltt 

or 

XYPLfT  Input  data  block.  (0-9,  0-12) 

XYPLTTA 

DOT 

XVPLr  Input  data  block.  (0-9,  0-12) 

XYFR1NT 

IC 

Request  to  tabulate  XY  pairs  on  the  printer. 

XYPRNPLT 

FHU 

Duamy  output  module. 

XYPTTA 

06T 

XY  plot  Input  data  block,  aerorosponse. 

XY PUNCH 

IC 

Request  to  punch  XY  pairs. 

mm 

FNS 

XY  output  translator. 

xvz 

IC 

Requests  X,  Y and  Z vectors  for  deformed  structure  plot. 

xz 

IC 

Requests  X and  Z vectors  for  deformed  structuer  plot. 
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Y 

IC 

Requests  Y vector  for  deformed  structure  plot. 

Y 

M 

Used  In  parameter  section  of  DMAP  statement.  Indicates  that 
parameter  may  be  given  an  Initial  value  with  a PARAM  bulk 
data  card. 

YAXIS 

IC 

Request  for  drawing  of  Y-axis. 

YBDI VISI0NS 

IC 

Request  for  division  marking  on  Y-axis  of  lower  half  frame. 

YBGRID  LINES 

IC 

Request  for  grid  lines  to  be  drawn  on  Y-axis  of  lower  half 
frame . 

YBINTERCEPT 

IC 

Specifies  Intercept  of  X-axis  on  Y-axis  on  lower  half  frame. 

YBL0G 

IC 

Request  for  logarithmic  scales  in  Y-dlrection  on  lower  half 
frame. 

YBMAX 

IC 

Do  not  plot  points  whose  Y value  lies  above  this  value  for 
lower  half  frame. 

YBMIN 

IC 

Do  not  plot  points  whose  Y value  lies  below  this  value  for 
lower  half  frame. 

YBS 

DBM 

Scalar  multiple  of  YS  matrix.  Used  in  Differential  Stiffness 
Rigid  Format  only.  (D-4). 

YBTITLE 

IC 

Y-axis  title  on  lower  half  frame. 

YBVALUE  PRINT  SKIP 

IC 

Request  to  suppress  labeling  tic  marks  over  the  specified 
interval . 

i DIVISIONS 

IC 

Request  for  division  marking  on  Y-axis. 

YES 

IA 

Option  used  on  CHKPNT  card,  indicates  that  checkpoint  is 
desired. 

YGRID  LINES 

IC 

Request  for  grid  lines  to  be  drawn  on  Y-axis. 

YINTERCEPT 

IC 

Specifies  intercept  of  X-axis  on  Y-axis. 

YL0G 

IC 

Request  for  logarithmic  scales  in  Y-dlrection. 

YMAX 

IC 

Do  not  plot  points  whose  Y value  lies  above  this  value. 

YMIN 

IC 

Do  not  plot  points  whose  Y value  lies  below  this  value. 

YPAPER 

IC 

Specifies  length  of  paper  in  Y-direction  for  table  plotter. 

YS 

DBM 

{Y$}  - Constrained  displacement  vector. 

YTDI VISI0NS 

IC 

Request  for  division  marking  on  Y-axis  for  upper  half  frame. 

YTGRID  LINES 

IC 

Request  for  grid  lines  to  be  drawn  on  Y-axis  for  upper  half 
frame . 

YTINTERCEPT 

IC 

Specifies  intercept  of  X-axis  on  Y-axis  for  upper  half  frame. 

YTITLE 

IC 

Y-axis  title. 

YTL0G 

IC 

Request  for  logarithmic  scales  in  Y-direction  for  upper  half 
frame . 
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YTMAX 

IC 

Do  not  plot  points  whose  Y value  lies  above  this  value  for 
upper  half  frame. 

YTMIN 

IC 

Do  not  plot  points  whose  Y value  lies  below  this  value  for 
upper  half  frame. 

YTITLE 

IC 

Y-axis  title  for  upper  half  frame. 

YTVALUE  PRINT  SKIP 

IC 

Request  to  suppress  labeling  tic  marks  over  the  specified 
Interval  for  upper  half  frame. 

YVALUE  PRINT  SKIP 

IC 

Request  to  suppress  labeling  tic  marks  over  the  specified 
Interval . 

YZ 

IC 

Requests  Y and  Z vectors  for  deformed  structure  plot. 

Z 

IC 

Requests  Z vector  for  deformed  structure  plot. 
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